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IMPROVED BEBOLTING MACHINE. 

The invention herewith illustrated is a sawing apparatus, 
contrived for rebolting large bolts of timber without quite 
separating the smaller bolts from each other, so that they 
will hold together, admitting of handling or dogging in the 
shingling or other machine, in which they are to be finally 
cut up. By this means the machine may 
be supplied with timber to its full work- 
ing capacity, while, at the same time, cut- 
ting the shingles or other pieces as nar- 
row as desired. 

In the perspective view, Fig. 1, A is 
the carriage which moves under the saw, 
B. The depth of the carriage under the 
blade is such that the latter does not 
reach the bottom, eo that the bolt, secured 
in saw carriage, will not be cut entirely 
through. This will be understood from 
the sectional view, Fig. 2, in which the 
bolt is represented by dotted lines, D. C 
is a tilting rest for the bolt, upon which 
the sap side of the latter, generally bevel 
to the other Bides, is placed, and held so 
that the saw kerf will pass down to the 
axis of the rest, thus leaving sufficient 
wcod to hold the portions together, no 
matter how much the bottom may be in- 
clined as regards the sides. 

At E is a pair of clamps which work 
upon light and left hand screws, F, Fig. 
2, and are operated by the crank, G, Fig. 
1. These Berve to hold the bolts secure- 
ly while being cut. A portion of the 
carriage, II, is elevated, in order to ac- 
commodate pieces which are to be divided 
entirely, as inordinary sawing machines. 
The track of the carriage is made in two 
portions, one above the other, so that the 
upper part can be vertically adjusted as 
may be required, for saws of different sizes, or as the blade 
wears away. 

Patent pending through the Scientific American Patent 
Agency. For further particulars address W. A. Fletcher, 
Beaumont, Jefferson county, Texas. 



Rattan. 

Battan comes from the Eist Indies, principally from Sin- 
gapore, Pedang,Penang,Samarang,and St. Simon's Bay. The 
United States consumes three quarters of the total product., 
the imports amounting nowto something more than 6,000,000 
pounds. The Calamus Botang belongs to that peculiar spec- 




THE COMBINATION FOOT LATHE. 

For the use of amateurs, and for mechanics who desire to 
economize both in the cost of, as well as in the space occu- 
pied by, their tools, the novel device herewith illustrated 
will be found of much utility. It is a 
simple foot lathe, with which are combined 
a jig and a circular saw. 

The former, which is represented on 
the right of the machine, is actuated by a 
pitman which connects eccentrically with 
the end of a shaft, A, passing under the 
apparatus. Motion is communicated to 
this shaft by a separate belt from the 
main pulley. The pitman operates a 
pivoted lever which, by an.adjustable con- 
nection, B, transmits its motion to the 
saw arm. The saw works through a suit- 
able table, and is tightened by a set screw 
in the connection, B. We are informed 
that it penetrates timber an inch and a 
half in thickness with perfect readiness. 

At the opposite end of the lathe, and at- 
tached to the main arbor, is a small cir- 
cular saw. This has an adjustable table 
which is provided with the usual guides, 
etc. By turning back the table, and re- 
moving the saw, an emery or buffing 
wheel may be substituted in its place upon 
the arbor. 

Regarding the lathe itself, other than 
to notice that it is neatly and subetan. 
tially built, and appears to be an efficient 
and reliable tool, no particular description 
is needed. 

The apparatus is manufactured by 
Strange's Cylinder Saw Machine Compa- 
ny, of Taunton, Mass. For further par- 
ticulars addreBB O.W.Leonard, sole agent- 
40 John street, New York city. Patent 
now pending. 



FLETCHER'S BEBOLTING MACHINE. 

ies of palm which secretes in its cuticle a very considerable 
amount of silica, while its inside is made up of tough and 
fibrous filaments. The outsido with the smooth natural varn- 
iBh, when stripped off by particular machinery, is used for 
seating chairs. The inside of the rattan is employed in a 
variety of ways. It is shaped by machinery either round or flat, 
and so worked up into innumerable articles. Baskets, brooms, 
mats, matting, are all made from the inside of the rattan, and 
an immense quantity of it is worked around demijohns. Split 
rattan is made up into some half dozen different sizes, and 




Ikon Hail — Professor Eversman has had occasion to ex- 
amine, at Kasan, hailstones containing crystalized iron py- 
rites. The cause of this rare phenomenon, no doubt, was 
that small crystals of pyrites, proceeding from the disintegra- 
tion of a rock, had been transported by a tempest into the 
clouds, where they were iced and converted into hailstones. 



THE COMBINATION FOOT LATHE. 

is then sold by the 1,000 feet. The finest qualities of rattan 
are used by whip makers. This large and constantly increas 
ing business may be estimated by the fact that one factory in 
New England alone employs 1,000 operatives, and that the 
total number of people working in rattan (the schoolmasters 
excluded) is fully 1,800. The capital used in the manufac- 
ture of rattan is about $2,000,000. 



A Oreat Flour Mill. 

Glasgow has long been noted for the number and imp Toved 
structural and mechanical arrangements of its flour -mils, 
and Messrs. John Tod & Co. have just erected in the Govan 
road a new mill, which, bo far as grinding power is con- 
cerned, is second to none in the great port of the Clyde. Al- 
together, apart from the care which has 
been exercised in the erection of the 
building so as to prevent the origin 
and spread of fire, the grinding machi- 
nery is of the most complete descrip- 
tion. By means of telescopicpipes, for 
instance, passing down to every floor, 
it is possible, should the wheat get out 
of order at any time by overheating or 
otherwise, to shift it from one floor to 
the other. Another interesting arrange 
ment is one by which the central portion 
of the store may be converted into a 
hopper from top to bottom, communi- 
cation being easily made with all the 
elevators and screws in the store, which 
itself is so substantially constructed 
that it would be perfectly safe, although 
filled quite Bolid with grain. With re- 
gard to the cleaning machinery, the 
grain enters, by means of a hopper, in- 
to the wheat separator, in which the 
accidental grains of Indian corn and 
straw, and the greater portion of dirt 
accompanying the wheat, are removed 
from it. The scrubber is a machine of 
complicated construction, which next 
removes the feather end of the grain 
and a large portion of the bran. The 
wheat is then conveyed by a spout to 
an elevator, which takes it to the top 
story of the mill. Of the twenty-five 
pairs of millstones which it is intended 
to introduce, twelve are erected and in opeiation. The 
stones are each 4 feet 3 inches in diameter by 12 inches thick, 
and the cost is about $150. They are made of French burr, 
an interesting and not very common form of silica, of a cel- 
lular texture, which,- for industrial purposes, is aImo6t en- 
tirely derived from the mineral basin of Pans and a few ad- 
joining districts. Considerable care and skill are required 
in their preparation. The revolving stone usually makes 
about 120 revolutions per minute. Four movable balance 
weights are set in its upper surface, so fitted that by the mo- 
tion of a screw the stone can be made to lie 
perfectly level when in motion, this being 
a most essential condition in good grind- 
ing. The opposite surfaces of the stones, 
from the peculiarity of their dressing, act 
upon the grain like the blades of a pair of 
scissors. The white meal, being carried to 
the uppermost floor, enters a cooler, which 
isacircular vessel, about U feet in diameter, 
and about 27 inches high, the Bides being 
formed of galvanized sheet iron. There is 
a vertical spindle in the center, and at the 
bottom of this a horizontal arm provided 
with twelve wooden blades, so set that they 
spread the meal as evenly as possible, and 
gradually move it out to the circumference 
of the cooler. At one part of the latter, 
there is a hopper opening into a spout, by 
which the meal is conveyed to the floor be- 
low, where it is subjected to the first dr?ss- 
ing process, the object of which is to sepa- 
rate the bran. The dressing machine may 
be described generally as a large wooden 
case, in which revolves horizontally a six- 
sided framework of wood, having a pecu- 
liar kind of silk fabric stretched over it. 
Inside the silk covered framework there 
are a number of wooden blades set oblique- 
ly, so as to carry the bran forward to the 
further end of the machine, the coarse 
dressed flour meanwhile passing through 
the silk into the screw elevator, which con- 
veys it to another cooler in the floor above. 
There are four of these coolers, all in the 
fifth or upper floor of the mill. Messrs. Tod 
& Co. are also preparing to erect, in addi- 
tion to the grinding stones, a number of steel rollers, simi- 
lar to those used in the mills of Hungary for the production 
of that superior class of flour known in ihe trade as Hun- 
garian whites. When the mill, as at present designed, is 
complete, the making power will not be lees than 3,000 sacks 
per week. The steam power for these varied operations is 
I generated in a pair of horizontal multitubular boilers, 12 
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feet long by 1G feet in diameter, working to a pressure of 
70 lbs. par sqiare inch, and supplied by Messrs. Laes, An- 
derson & Co.Ciyde streat, Aoderaton: the pair of fine en- 
gines by which the machinery is driven have also been sup- 
plied by the same firm, and are diagonal compound high 
preasnre, both high and low pressure cylinders working on 
the same crank pin. The high pressure cylinder is 1G inches 
in diameter, that of the low pressure cylinder being 24 inch- 
es, and length of stroke 80 inches. In the former there is 
an expansion valve so arranged as to cut off the stroke at 
any point, from 5 inches to 2'J inches, and which can be va- 
ried at will while the engines are working at full speed. 
They are regulated by Scott's Moncrieff patent governor. 
There will also baa small engine for the hoisting machinery 
in the grain store, and working separately. The architect of 
the building is Mr. W. Spenca; while Mr. W. Young, flour 
mill engineer, has constructed aDd superintended the erec- 
tion of all the varied and complicated mechanism of store 
and mill, with the exception of the engines, boilers, and 
millstones. Mr. Young's new cooler has been adopted here 
for the first time. 
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THE LIGHT OF COMING DAYS. 

The light of other days — practical, not poetic — was the 
tallow dip, and, further back, a bunch of moss in a dish of 
grease. The advanca from this primitive illuminator to the 
gas j^t covers a most important stage in the progress of do- 
mestic ecocoociy. To make tbe illuninating material distri- 
bute iistlf was a capital stroke of policy. By moat people it 
isregerded as the final stroke in the cooflict with the shades 
of night. But it falls very far short of it. 

Before we can truly say that our streets and houses are 
lighted ecieDtifically, another and more important advance 
must be made. We must gst rid of the offensive and poi- 
sonous products, the heat and nickering, the sharp contrasts 
of light and shade, the needless expense and frequent fires, 
aiid the thousand other disadvantages attending the distri 
bution aDd loctl combustion of our illuminating material, by 
distributing instead pure liglit. 

Toe probl-.m is i-iojple and easily solved. What we want 
in our ri"m.3 Is a cl- an, white light, iik-» diffused daylight. 
The populir mistake lies in supposing that the light must 
necessarily be generated where it is used. The remoteness 
of our natural illuminators ought to teach us the absurdity 
of such a position. 



Every tyro in optics knows that light is the most tractable 
of material effects. It is obedient to the last degree. You 
can send it where you will, to any distance, through the 
crookedest channels, through the darkest passages, and it 
will emerge undimmed, ready to be absorbed or dispersed as 
the operator may wish. 

It is well known also that there are many ways of produc- 
ing a brilliant light, much more easily and economically than 
by carbon combuation in small and scattered flames. Yet, 
curiously, this familiar knowledge does not appear to have 
ever been put to practical use in producing a simple, whole- 
some, agreeable, scientific illumination for public and private 
buildings. To our children, the old fashioned cindle snuf 
fers are unknown, or known only as relics of an antiquated 
system of domestic economy. It is possible that, to their 
children, gas pipes may be equally obsolete as articles of 
household use, light tubes furnished with reflectors and ter- 
minal radiators taking their place. 

The working of the predicted system can be sketched in 
few words. Given, say, a large hotel to ba furnished with 
artificial light : Instead of having a network of gas pipes 
leading to the different rooms and to different burners in 
each room, according to the present method, the light for 
the entire building would begeneratedin one place.say in the 
main ventilating shaft for the utilizing of the surplus heat. 
The distribution of the light would be effected by means 
of reflectors, each throwing into its appropriate tube a bun- 
dle of rays (made parallel by a lens) sufficiently intense to 
flood the room to which they were directed with a pure white 
radiance, which could be turned on or off or graduated by sim- 
ply pressing a knob or turning a key. In size, the light tubes 
need be no greater than ordinary gas pipes. Indeed they might 
be much smaller, since all the light required for the largest 
room might be transmitted to the reflector as an extremely 
Blender beam. The terminal lenses would close the tube 
against smoke and dust, which would dim the reflectors at 
the angles; and by keeping the enclosed air pure and dry, the 
absorption of light would ba inappreciable. 

Tbe advantages of this mode of illumination are many and 
obvious. There would be no poisoning of the a.mosphere by 
local combustion ; no scattered flames to occasion fires ; no cir- 
culation of combustible material ti encourage fire, should it 
happen to break out ; children and careless servants would 
have nothing to handle that could possibly do damage; there 
would be no misplaced heat ; no smoke or odor to sicken or 
annoy ; no cross lights or flickenngs to hurt the eyes. Be- 
sides, the lighting of a house would help to purify its atmos- 
phere, instead of vitiating it as now, if the source of light 
were placed, as we have suggested, in the ventilating shaft; 
and, very likely, the economy of the light would be such that 
means for the instantaneous illumination of the entire house 
could be maintained at all hours of the night without costing 
more than our presentimperfect and partial lighting does. 

For churches, theaters, and_ other places of public resort, 
this method of lightip^ is specially available and inviting. 
The source of light might be in an absolutely fireproof vault 
or chamber, or in a separate building, so that the danger of 
accidental fires, with their attendant evils, would be reduced 
to the minimum. Similar advantages would attend its ap- 
plication to shipping. For mines, especially coal mines, it is 
unapproachable for simplicity and safety. Smoky torches 
and treacherous " safety lamps" might be entirely abolished, 
and the deepest pi!s flooded with white light, without flame 
tor he shadow of a risk of explosion. 

»-••.-«. 

A CHANCE FOR INVENTORS. 

While there is reason to doubt the possibility of devising 
an electric moior capable of doing heavy work as economi 
cally as the steam engine, there can ba no question that, for 
light service, a satisfactory electric engine is one of the moat 
widely felt needs of the aga. 

All that is lacking to meet this want is a suitable battery; 
in other words, a simple, compact, portable, and, if possible, 
dry apparatus, capable of generating a steady current of elec- 
tricity for a considerable period without renewal, capable of 
standing unused without material waste, yet able to give out 
its full power on the instant when required, capable of being 
easily and cheaply kept in working order, free from fumes, 
and not liable to leak or spill its contents under ordinary cir- 
cumstances. 

The applications which await such a battery are practically 
innumerable. 

Even with the fuming, slopping, troublesome batteries 
already in use, enough has been accomplished with electric 
motors to demonstrate the superiority of electricity for light 
work. Ererythiog that steam can do in such cases it can do ; 
and there are many occasions, domestic and otherwise, where 
steam power cannot be conveniently employed, where a small 
electric engine might do the required work quickly, neatly, 
without heat or risk of explosion, and without calling for 
special engineering skill or knowledge, the common lack of 
which must ever act as a bar to the general employment of 
steam for household service. And though the power ob- 
tained may be, in itself, many times more expensive than 
an equivalent amount of steam power, the ad vantages attend- 
ing the use of electricity are so pronounced, the possible 
eaviog of time and trouble so great, that, with a generator 
such aB we have described, there would be no hesitation in 
giving it the preference in thousands of cases where a little 
power is wanted for continuous work, or where there is 
occasional need of a small but instant effect. 

Take, for example, that almost universal household neces 
sity, the sewing machine. How immensely would its useful- 
ness be increased by an acceptable means of running it: a 
motor which would require no winding up, which would not 
easily get out of order, which would be always safe, always 



ready, and perfectly under control! A man who should de- 
vise a battery to meet this demand alone would be sure of a 
fortune. 

But this is only one of a countless number of uses to which 
such a battery might be put. 

In almost every civilized home, there is water to pump, 
washing machines to operate, wood to saw, coal to lift, and 
a multitude of other labjrs, all of which might be done ad- 
vantageously by simple electric motors, providid the requi- 
site battery were forthcoming. Br sides, there is light to fur- 
nish, doors and windows to guard against burglars, errands 
to run, and accidental fires to report. It is not impossible 
that the common dwelling house of the future will rival 
Houdan's in the diversity and completeness of its electrical 
appliances; yet, without entering the region of speculation 
or looking beyond the simple daily needs of ordinary house- 
holds, there is a present call for the services of this fleetest, 
neatest, and most tractable of servants, sufficient to ensure 
wealth and renown to whoever shall capture and harness 
him satisfactorily. 

For light manufacturing purposes, the call i3 equally ur- 
gent. In every workshop where steam is not used, there 
are presses, saws, lathes, drills, and numberless other pre- 
sent or possible machines, to which electro-motors might be 
profitably applied. For amateur workmen, nothiag could 
be more desirable or more likely to meet with immediate 
acceptance. Then what an admirable contrivance it would 
be for driving light wagons or propelling pleasure bos.ts ! 
There would ba no fuel to carry, no fire to watch, no possible 
explosion to fear : there would be no stabling or grooming to 
pay for, and no food to buy for the hours of idleness. Mr. 
Bergh ought to offer a premium for the invention, simply for 
the Bfl.ka of the animals he loves. 

Where the range of application is so great, it is need- 
less to multiply examples. Our purpose is to suggest, 
not to demonstrate, the multitudinous uses to which a satis- 
factory electro motor may be put, and to call the attention of 
inventors to the certain reward that will come to whoever 
shall overcome the last remaining obstacle. 



A CITY BUILT BY ONE MAN. 

History affords numerous inst-jmces of the foundation of 
cities by single individuals, and the beautification and en- 
largement of portions of the same through the munificence 
of others; but nowhere.as we believe.is it recorded that any 
one man from his private fortune has ever attempted the 
actual construction of a complete town. All the more re- 
markable, therefore, is the enterpriza which for pome five 
years past haa been quietly pursued by Mr. A. T. Stewart, a 
gantleman of whose immense wealth no accurate informa- 
tion has ever been made public. The hit;h rates of taxation 
and the consequent exorbitant rents incident to ownership 
and occupation of dweliicars in New York city have been the 
means of virtually banishing a large number of persons 
doing business therein, whose moderate incomes forbid 
the necessary expenditure, to the adjacent suburban districts. 
Hence arose a great demand for c'neap homes ; and as a result, 
village after village has sprung into existence in Long Island, 
New Jersey, and in fact at every point within a radius of 
forty miles of the metropolis. 

Mr. Stewart, in view of this constant exodus of the city 
population, conceived the unique idea of building a model 
suburban city, where comfortable homes, provided with all 
modern improvementp.could be obtained for a moderate out- 
lay. Accordingly.be purchased a plot of land, ten thousand 
acres in extent and embracing that portion of Ling Island 
known as Hempstead Plains. This is in a enmpact tract of 
about ten miles in length by one mile in width,and nearly a 
perfect parallelogram in shape. Surveying and staking out 
the new city followed close upon the acquisition of the 
ground, and the first w>rk talen in hand was the making of 
streets and avenuep, with pavemente, sewers, culverts' and 
conduits, for blocks of buildings yet to be erected. Simulta- 
neous with laying the foundations of the houses, was the 
commencement of gas and water works, and cf a re.ilroad 
connecting the city with New York. Unlike the usual 
course adopted in projecting nsw towns in the vicinity of 
the metropolis, no lots were advertised ; cor has any at- 
tempt been made to dispose of the property, as it is the in- 
tention to treat the ci'y as a sinule bouse, finishing it first, 
and selling it subsequently. The New York Sun aptly de- 
scribes the enterprize as a new city springing up, with no 
Mayor or Council, no assessments for street improvements, 
no taxes for water and gas, no entangling alliances or issu- 
ing of bonds to secure railroad transportation, no scrambling 
or grumbl'mg to secure immigrants. 

An admirably kept hotel, situated in the middle of a fine 
garden plot, together with some forty houses, are thus far 
complete. The latter areloca'ed in lots of 200x200 feet and 
provided with outhouses p.nd handsomely laid out grounds. 
They rent for from $250 to $300 per year on three year leases, 
and contain every convenience found in the best city dwell- 
ings. Work upon this remarkable town, to which the name 
of Garden City has been given, is rapidly progressing, and 
we understand that the advantages offered are meetiDg with 
a wide popular appreciation. 



German Railways. — It appears that, in consequence of 
the increased cost of railway working in Germany, as well 
as in other parts cf the world, tho rate of interest realized, 
on the capital expended on first establishment account, de- 
clined last year to 44 per cent. In 18C9, the corresponding 
return stood at 4 per cent. An augmentation of 10 per 
cent in goods rates is required in order to secure an average 
intereBt of 5J per cent on the capital expended. 
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FlKE DAMP EXPLOSIONS PRODUCED BY SOUND. 

The paper recently read by Mr. William Galloway, In- 
spector of Mines, before theEoglish Royal Society,isa valua- 
ble and important contribution, marking, we trust, the be- 
ginning of farther investigations ino the prevention of the 
accidents and large loea of life in mines, due to explosions 
of fire damp. The Davy safety lamp has been heretofore 
considered safe under allc rcumstances except when exposed 
to the adion of an explosive current, when the flame might 
be driven through tue meshes of the wire gauze and so 
cause an explosion. But disasters occurring in British col- 
lieries where the lamp was used becoming too frequent to 
be reasonably ascribed to the existence of the above excep- 
tional condiiioLs, various theories have been suggested; and 
in cases where no plausible ground for the same could be 
found, carelessness of workmen appears to have been the 
general assumption. 

[n the year 18U6, a great explosion, occurring in the Oaks 
Colliery, happened simultaneously with the firing of a 
heavily charged Bbot in pure air. Attention was drawn to 
the coincidence ; and from examination of the reports of the 
mice inspectors, it was found that shot firing was carried on 
in seventeen of the twenty-two collieries in which explosions 
had happeutd since the date of that above mentioned, and 
tue details given prove that shots were fired at or aboutthe 
time of each disaster. 

In 1872 Mr. Galloway conceived the idea that a sound 
wave, originated by a blown out shot, in passing through a 
saiety lamp burning in an explosive mixture, would carry 
the flame through tue meshes of the wire guaze in virtue of 
the vibration of the molecults of the explosive gas; and to 
test this view, he instituted a series of experiments under 
the auspices of the Royal Society which adduc£d perfectly 
conclusive results. 

We find in Nature a record of these interesting trials. 
Tiie first constated in directing a slow current of gas and air 
from a Bauson burner through a sheet of wire gauze in- 
clined at an angle of 70'. Part of the explosive mixture 
passed throuah me gauze and produced a flat flame. A glass 
tuoe, 3 feet 4 itches long and 3| inches in diameter, was 
placed horizjcitally with oue end opposite the flame on the 
same side of the wire gauze, and distant from it about 1J 
incnes. At the other end of this tube, a sound wave was 
produced by exploding a mixture of coal gas and oxygen 
contained in bubbles. When the sound wave passed through 
the tuoe, the flame was carried through the gauze and 
ignited the gas in the Bunsen burner on the other side. 
Paper and other diaphragms.inserted at a distance of 10 feet 
from the origin of disturbance, ensured that only the sound 
wave was propagated through the tube. 

More elaborate apparatus was then constructed, bo ar- 
ranged that the sound wave of a pi3tol shot was conveyed 
through tin plate tubes to a distiace of about 20 feet, where 
it passed tlir>aga a safety lamp ourning in an explosive 
mixture. Tne Davy, Claany, Stephenson, Mueller, and 
Eivin lamps Wer6 all tested, with, however, the results that, 
wniie the flame passed easily through the Davy lamp, it 
passed with more diffi cully through the Clanny, and not at 
all through any of the others. 

Afser this, exper'ments were made on a larger scale in a 
sewer. where it was fouad that 109 fe6t was the greatest dis- 
tance a sound wave could be propagated of sufficient intensi- 
ty to pasB the flame, when caused by the discharge of a pistol 
loaded with 09 grains of powder. The sewer was built of 
brici, and was 6 feet kigh by 4 feet wide. 

Mr. Galloway's dlscovety, that, when the vibration of the air 
which constitutes a sound wave has a certain amplitude, it 
can transmit llime through the wire gauze of the Davy and 
Clanny lamps, furnishes an additional argument against 
trusting the lamps in use among ordinary workmen. It is 
now almost universally admitted, says the discoverer's paper 
in conclusion, to be highly dangerous to continue work in 
an explosive atmosphere ; so that safety lamps should be 
used only as a precaution againBt possible outbursts of gas, 
or when work is carried on in the neighborhood of gas that 
cannot be easily dislodged ; it is evident therefore that lamps, 
constructed on the principle of the " safety lantern," such 
as the Stephenson, Mueller, etc., which are extinguished 
in an explosive mixture, are far safer than lamps like the 
Dayy and Clanny, wLich continue to burn under the same 
circumstances, and are then liable at any instant to have the 
flame driven through the wire gauze, and communicated to 
the external explosive atmosphere. 



were briefly rehearsed. The third event of the year is the 
act of Philadelphia in the establishment of a zoological gar 
den. The hut event is the introduction into the United 
States of civil hospitals built on the plaD which is known in 
every other civilized nation as the American system. 

The matters of Interest that were to come up before the 
Association were then briefly summarized, chief among 
which was the adoption of a new constitution. 

The formal opening of the session included a speech 
from the chairman of the Local Committee, Hon. H. C. 
Robinson, and a reply by President LeConte. The work of 
organizing was then proceeded with, and the officers of the 
various sections elected. 

We give below our usual abstracts of the papers thus far 
read: 

Professor H. P. Armsoy.of Millbury, Mass., on the sub- 
ject of 



THE NITROGEN OP THE SOIL, 

said that it has become an important problem in agricultural 
chemistry to ascertain the source whence plants derive their 
supplyof that element. Lawes, Gilbert, and Pugh showed 
that the cereals, at least, are incapable of assimilating free 
nitrogen from the air ; and this is probably true of all plants. 
The author made a series of experiments to throw light 
upon the loss and gain of nitrogen, the method adopted 
being to allow organic matter, containing a known amount 
of nitrogen, to decay under circumstances in which all the 
nitrogen given off or accumulated could be measured. The 
results Bhow a loss of nitrogen in nearly all cases. The fol- 
lowing conclusions sum up our present knowledge: 1. The 
loss of free nitrogen during the decomposition of nitroge- 
nous organic matter is generally due to oxidizing action. 2. 
An increase of combined nitrogen in eoil may take place by 
oxidation of free Litrogen to nitric acid. 3. Some organic 
substances in the presencs of a caustic alkali are able to fix 
free nitrogen without th9 agency of oxygen or the formation 
of nitric acid. 

The results of Professor Pliny Earle Chase's communica- 
tion, on 

THE VELOCITY OF PRIMARY UNDULATION, 

are that, adopting Struve's constant of aberration, we find 
that the constant velocity which would account for all the 
gravitating motions of the solar system is almost, if not ex- 
actly, identical with the velocity of light. The well known 
thermodynamic principles which point to a gaseous struc- 
ture of the sun seem to be confirmed by this investigation. 
The following relationship may, perhaps, prove to be some 
thing more than merely curious : The number of vibrations 
in the unit of time of the mean thermodynamic rays is very 
nearly, if not exactly, equivalent to the cube of twice the 
sun's mass divided by Jupiter's mass. 

Professor E. T. Cox, State Geologist of Indiana, followed 
with an account of an ancient stone fort, existing in Claike 
county, Ind. It is a relic of the moundbuiiders, and pre- 
sents some peculiar features of construction adapting it 
excellently for a defensive work. 

Professor A. S. Packard, Jr.. read a paper on the 



PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIEMCE. 

This association opened.on August 12, its twenty-third ses- 
sion, at Hartford, Conn., under the presidency of Dr. J. L. 
LbConte, of Philadelphia. Judging from the numbers, as 
well aa the high standing of the attending members, the 
meeting bids fair lo ba one of much interest. The Presi- 
dent, in his 

OPENING ADDRESS, 
said that the past year was noteworthy for four events. The 
first was the appearance of Coggia's comet, from the spec- 
troscopic examination of which the happiest results may be 
expected. Already the speclroacope has proven to us that 
even though the largest of comets should strike the earth no 
possible harm could ensue. We may leara that our planet 
haa been in fact benefited by occasional collisions and ab- 
sorptions. Tue second event is the establishment of the 
Anderson School, at Penikese, for instruction in Natural 
History. The fact* connected with the organization of 
this school, and its munificent endowment by Mr. Anderson, 



CAVE FAUNA OF THE MIDDLE STATES. 

The results show a great uniformity in the distribution of 
life — more than would at first be expected, though these 
caves lie in a faunal region nearly identical as regards the 
external world, and the temperature of the caves is very 
constant. Still some notable differences occurred. 

The basis of life in the caves is without much doubt the 
living and decaying animala found in them. While 25 to 
30 species were known to inhabit our caves, chiefly through 
the labors of Tellkampf, Cope, Cooke, Dr. Sloan and others, 
we are now able to add 50 species to the number, which 
will probably be carried up to 100. 

DIFFERENCES IN SOLAR HEAT. 

Professor J. P. Lingley remarked that there is a variation 
in both the heat and light, and probably also in the actinic 
force, of different parts of the sun. The difference is cue 
principally, but not wholly, to difference in atmospheric ab- 
sorption. 

It does not appear, as the result of experiments, that there 
is so great a selective absorption of heat, in the lower regions 
of the sun's atmosphere, that, when rays come from the edge 
of the disk and pass through a greater proportional thick- 
ness of his atmo.-phere, the heat is filtered from them and 
the light allowed to go through. We find that the heat falls 
so very rapidly toward the edge as to indicate a much greater 
thinness, of the solar chromosphere, than has been hitherto 
admitted. We appear to have been led to the conclusion 
that there is a local obscuration over the spot, very remarka- 
ble both in degree and kind. 

Professor E. S. Morse, in a paper on the 

NORTH AMERICAN UNIONID^E 

explained why the unios or fresh water mussels are so much 
more abundant in the United States than in Europe. He 
emphasized particularly the fact that most fresh water fami- 
lies of mollusks were closely related to those families in the 
sea which survive the admixture of fresh water, and that 
commonly occur between high and low water marks. 

Professor LeConte gave an interesting account of the rite 
of cremation as practiced among the Yuma Indians, and 
noted among other proceedings the removal of the eyes of 
the deceased, which were put on pointed sticks and held out 
toward the sun. This indicates a feeble remnant of the 
widely diffused sun worship of former times. 

Professor Lovering, President at the last meeting of the 
Association, read an address on 



BECENT ADVANCES IN SCIENCE. 
Wheatstone, he said, by a revolving mirror, determined 
the velocity of elect.icity, the duration of electrical dis- 
charges, aid the duality in the direction of the transmitted 
disturbancs. Fedderssen, and more recently our own a»so 
ciate, Rood, repeated his experiments. Iudirtctly the ve- 
locity of electricity thus ascertained (and the greatest known 
exceptthat of gravitation) has been tested by signals ihrough 
long lines of land and ocean telegraph, giving a lower figure 
than that of Wheatstone. But the anomaly is due to a mis- 
interpretation. That electricity moves through a quarter of 
a mile of wire at the rate of 288.000 <n a secona is not evi- 
dence that it would move over 288,000 miles in one etcond. 
Electricity hasno velocity in the ordinary sense. Tne tians- 
mission of the electrical disturbance is proportional to the 
square of the distance to be traveled ; therefore the velocity 
varies with the length of the journey. 

Had the results of Ohm been sooner heeded, Science would 
have long ago been materially advanced. Arago, making ubo 
of Wheatstone's method, proved experimentally that the velo- 
city of light was greater in air than in water, giving a fatal 
blow to tho corpuscular theory of light and establishing the 
undulatory theory. The mean of the two values obtained lor 
the velocity of light in the experiments ot Fizeau aud Foucault, 
comes very close to the astronomical estimate. Cornu has re- 
peated Fizeau's experiment.eliminated its urrors.and brought 
it into accord with Foucault. 

Foucault's experiments intensified the doubt that aBtrcno- 
mers had long encertained as to eorrectcess of the received 
distance of the sun. The "black drop" in the transitof Venus 
has been found the basis ot uncertainty. Mr. S.one, an as- 
tronomer, has examined this source of error, anc.by calcula- 
tions that givedue weight to this eouicb of ciscrepancy, has 
suddenly brought about a reconciliation between the experi- 
ments of Cornu and Foucault, the motions of the moon and 
the transit of Venus, which is as perfect as it is surpris- 
ing. 

In reviewing the advances of natural history, Professor 
Lovering spoke of the discoveries in that science made by 
Maupertuisand Limarck, and considered them in connection 
with the nebular hypothesis as originated by Laplace and car- 
lied forward by the elder Herschel. The fate of the nebular 
hypothesis is as yet uncertain, but it will answer tie pur- 
poses of Science till a better theory is brought forward. 

The motion of the fixed stars involves a most interesting 
inquiry. A motion has been observed, absolute in the case 
of the sun, and capable of estimate in the different stars as 
fast as their distances are determined. Here again spec- 
troscopy has come to our aid. The alteration of wave 
lengths of light, by the motion of the observer or the object 
ob.-erved, has helped and is helping to tolve this problem. 
This discovery was then historically reviewed, going back 
to the discovery of the velocity of light by observations on 
the calculations of Vogel and Huggina on ihe displacement 
of star Bpectra, which are to be received as somewhat doubt- 
ful approximations. There is, too, the possibility that the 
misplacirg of the lines of sodium, lyJrcgen, and other ele- 
ments may be due to conditions different from aDy we 
know on earth in the gaseous atmospheres of the stars. 

The observations of Huggins on star drift open anew 
series of questions, and may possibly throw discredit upon 
the accepted estimates of star distances, made independently 
by Struve and Argelander. Van der Willigi n, in the pres- 
ent year, has published a well considered memoir on the 
fallacies which he regards as vitiating the conclusions of 
Huggins. Except under certain impiobable conoitions, he 
shows that the motion of the luminary will not interfere 
with the time of oscillation. If this be accepted, the sup- 
posed motion of the stars must receive auother interpreta- 
tion. On the other hand, if the motion of a luminary is 
ascertained, and it is found to accord with spectrum dis- 
placement, the mathematical theory will have to be recon- 
sidered. 

Professor Challis, in an elaborate work, has discussed the 
interplay between ether and atoms, and the theory may now 
be regarded no longer as a speculation, but as a pny ical 
reality, with substantial mathematical supports. He does 
not yet claim full mathematical proof, but his work is a 
guide post that unmistakably points the way. In one re- 
spect the theories of 7-e Sage and Challis coincide: the 
driving storm of atoms must come from outside the world 
of stars ; the universe is not even temporarily automatic, 
but must be fed continuously by an agency external to 
itself. Our Science thus is not a finality. 

The law of conservation of energy, the child of the cor- 
relation of physical forces, was then considered in a brief 
historical review. Physical science can only assert that it 
possesses no evidence of the destruction of matter. We 
have no conception of inert matter or disembodied force. 
All we know of matter is its pressure aid its motion. If it 
could be shown that all the phenomena displayed in the 
physical world were simply transmutations of the original 
energy existing in the molecules, physical science would be 
satisfied. 

The great problem of the day is how to subject all physi- 
cal phenomena to dynamical laws. The obstacles are in- 
numerable, but we shall not rest till they are overcome. We 
applaud with good reason the brilliamt results of experi- 
mental research, but mathematical anblysis, with its multi- 
tudinous applications, is the only key which will fit the in- 
tricate wards in the treasury of Science. 



A CORRESPONDENT, C. R,, says : A worn out watch key 
can be made as good as new by simply filing off about ^ of 
an inch of the end, as the socket is usually twice as deep as 
the post of the watch is high. 
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A POBTABIE BAILWAY, 

We give herewith two illustrations representing a novel 
portable railway, lately devised in France byM. Corbin. The 
invention is one having a wide range of applications, since it 
may be employed in any locality about which it is desirable 
to transport masses of bulky material. Our engravings, 
which we extract from the Moniteur Industrial Beige, show 
the railway in use in a brickyard and also in a harvest 
field. 

The track used is of wood, and consists simply in longitu- 
dinal pieces joined by cro3S 
bars, and madein lengths of 
a size to be easily transport- 
ed. These are laid in posi- 
tion wherever required, and 
serve as ways for the trucks, 
which are nothing more than 
rectangular platforms, hav- 
ing a pair of small wheels at 
one end and an attaching ap- 
paratus attheother. Anum- 
ber of these vehicles are 
joined together to form a 
train. In' brickyards the 
bricks are piled directly upon 
the platforms, as shown in 
the engraving. In the ga- 
thering of agricultural pro- 
ducts, baskets are employed, 
which are carried to various 
portions of the field, and 
thence taken to the trucks 
for transportation. 

The inventor says that, 
with ten trucks and twenty 
baskets, half of the latter 
baing constantly in use, four 
workmen can pull and trans- 
port, to a distance of 800 
feet, 40 tuns of beets or like 
vegetables in a day. One 

man, he adds, can easily draw the ten loaded trucks, with 
over a tun of contents, along the ways. 

The railway is excellently adapted for transporting mate- 
rial over soft or plowed gtound, and might be used in all 
opeiations requiring the removal of stone and earth. With 
the aid of a horse, a still larger number of trucks than above 
mentioned may be moved at once. 



a force of ten men., together with a retort, from which they 
run four flasks per week. They are busily engaged in running 
tunnels, and ere long we will hear of a big strike for the 
Elgin. This mine is under the superintendence of J. Mtl 
bourne. While we were present, they ran off a retort of 34£ 
per cent ore. 

The Abboi in richness is undoubted. Ten experienced 
miners are continually employed in extracting furnace ore , 
and the work goes on night and day. They are now buBily pre- 
paring to build a furnace at a cost of $10,000. 




Foundery Charcoal. 

The part which the charcoal plays in the molds is to give 
porosity and facilitate the escape of the gases and steam 
caused by the molten metal. There are three sorts in use in 
French founderies, known as mineral charcoal, vegetable 
charcoal, and stove charcoal. The first of these is made from 
coal finely pulverized, and is mixed with the sand used for 
casting pieces of small dimensions and little thickness; these 
molds are called green sand molds. But all sorts of coal are 
not equally good for the pur- 
pose ; some kinds give a 
wh:te appearance to cast 
iron, and produce on the 
surface, and chiefly at the 
extremities of the castings, 
rough spots which the file 
will not touch, and which 
have the appearance of hav- 
ing been run at too low a 
heat. M. Mailfert has tried 
many kinds and finds that 
gran or bituminous coal is 
the best, and says that, when 
used in sm'ill quantities and 
finely sifted, its action is 
perfect, and it gives to the 
casting that bluish luster 
which is highly esteemed. 

The vegetable charcoal is 
made from carefully select- 
ed wood, burnt in a special 
manner. The principal qua- 
lity required in it is that it 
should not catch fire, and it 
is u=ed principally for pow- 
dering the surface of the 
mold so as to prevent the 
contact of the molten metal 
with the green sand. It is 
reduced to such impalpable 

powder that the spatula used for spreading it in the mold 
gives it a surface almost as brilliant as glass ; it is called 
gras or fat charcoal, a quality derived from the mode of 
burning, and it will neither roll before the trowel or spatula 
nor stick to it. 

Stove black is used for the same purpose in the caBe of 
large castings, as the other kind will not bear excessive heat. 
This is simply mixed with water and applied rather thinly. 
A thick coating is not considered good. 

— «-«#»-« 

The Remarkable Quicksilver Ittlnos of Colusa 
County, Cal. 

The Elgin mine is as yet undeveloped, but the richness of 
the prospect is self-evident. Everywhere seams of the rich- 
est ore are revealed to view, and ere long it will turn out to 
be one of the richest mines in that vicinity. The Elgin com- 
pany opened their mine about six months ago, and have now 



PORTABLE RAILWAY IN A BRICKYARD. 

The Buckeye is the best developed mine in this region. 
Seams of the richest cinnabar are plainly visible wherever 
the eye glances, and from this mine very little wa9te rock is 
extracted. The Buckeye runs a force of twenty eight men 
steadily, and retorts weekly fifteen flasks of quicksilver. A 
flask is considered worth $100. 

The Empire is a new and rich prospect, struck but a month 
ago. The value of this mine is in the small amount of labor 
necessary to work it, it being all clay soil, composed of mag- 
nesia, lime, and cionabar. 

The mines in this section of our county excel all we have 
seen hi richness. The very best ores, which will average 30 
per cent, are found on the surface of the hills. 

A W»XDEKFUL GAS WELL. 

We cannot forget,says the (Jo\\iBaIndependent,to make men- 
tion of the gas fire which issues from the mountain in close 
proximity to the Elgin mine. The side of a hill is all ablaze, 




PORTABLE RAILWAY IN A HARVEST FIELD. 

and has been so for eight years, when fire was communicated, 
to the gas which emitted, by M. G. L. Eaton, and has been 
burning steadily ever since. This accrues enormously to the 
richness of the Elgin, as they can run their furnace with lit- 
tle or no expense. An escape is now taking place of 12o cu- 
bic feet, sufficient to run a dozen furnaces. 

This portion of our county abounds in quicksilver wealth, 
and those owning mines will at first have to encounter diffi 
cullies, but ere long they will overcome the hardships of de- 
veloping their mines ; and in all experience with regard to 
mineral wealth, Colusa has the richest. 



Holhorn Viaduct Station, London. 

This commodious station is at once an important addition 
to the railway accommodation of the city of London, and 
one of the most notable among the many remarkable trans- 
formations that have occurred. 



The construction of the station was commenced in Febru- 
ary, 1872, and necessitated the removal of a large area of old 
buildings that were alike unsightly and unsavory. 

The works were designed by Mr. W. Mills, 0. E., engineer- 
in- chief of the London, Chatham, and Dover Railway. 

The station works commence at Ludgate railway bridge, 
and extend for the low level through lines to a point on the 
north side of Holborn Viaduct, on which the low level sta- 
tion is situated, with entrances from the viaduct and from 
Snow hill. At the end of the Ludgate bridge the four lines 

of the Chatham Company 
diverge, two lines being car- 
ried to the high level termi- 
nus, at which they spread 
out tosevenlines, and an en- 
gine line. Twolines descend 
by the low level to the Metro- 
politan undergrourd syBtem. 
The rails at the bridge are 59 
feet above Ordnance datum ; 
at the platform they are 4 
feet higher. The ascent is 
by a gradient of 1 in 100 for 
400 feet ; thereafter the rails 
are level for about 900 feet. 
The descent to the low level 
is by a gradient of about 1 
in 40. 

One of the remarkable fea- 
tures of the works is the ex- 
traordinary strength of the 
piers and girders that bear 
the weBt end of the super- 
structure that faces the Via 
duct. The piers that carry 
girders have first of all btds 
of concrete about™ feet thick 
resting upon the London 
clay. The foundations are 19 
fett by 16 feet at the base 
and are built first of beds 2 
feet thick, of gault brick, diminishing upwards to the di- 
mension of 11 feet of St afford shire blue brick for 4 feet in 
hight ; again, to a width of 7 feet 3 inches, and, finallv, they 
are contracted to the masBire tt me piers of 3 feet 9 "inches 
on the side. There are five f tUeso piers in all ; they and 
the girders are so constructed and plac?d as to admit of a fu- 
ture widening of the road by the addition of other two lines 
of rails. The box girders that carry the end of the hotel 
above are 5 feet by 3 feet 9 inches "dimensions, and weigh 
each about 45 tuns. The extreme length, supported in the 
center, is 74 feet ; the maximum span is 30 feet continuous. 
The girders— which weigh about 400 tuns in all— were placed 
in tbeir respective positions without any interruption to the 
traffic. 

The high level station is about 750 feet in length by 137 
feet in width. The roof, in three bays, is on lattice girders, 
and (supported upon three ranges of columns of twelve each, 

21 feet high. There are or- 
namental iron spandrils at 
the heads of the columns. 
The angularities of the sta- 
tion area are covered in with 
lateral Paxton roofs. The 
cab approach is by a wind- 
ing entrance after the man- 
ner of Charing Cross sta- 
tion, from Farringdon street 
and Bear lane; the exit is 
by the front from the arri- 
val platform to the viaduct. 
Lifts are provided at conve- 
nient points for ihe inter- 
change of luggage between 
the high and low level plat- 
forms, between which ex- 
cellent communications are 
aho provided for passengers. 
Thegroundfloor of the front 
buildirg is appiopriated to 
booking offices, station mas 
ter's office, waiting rooms, 
restaurant, and other ac- 
commodation required for 
the traffic. A communica 
tion is open with the hotel 
at the east end of the cross 
pi ai form. The main front 
building has a facade 235 
feet long, of which 182 feet by 29 feet is a covered fore court 
to the statioD, with a range of arched openings to the street. 
It is roofed with transverse arches, filled in with white glazed 
tiles, and, for the carriage way, paved with Charley Forest 
3 inch cubes, with a foot pavement along the inner Bides and 
the ends of the court. A massive trussed cornice is carried 
along the front over the arched openings, which are closed 
at the bottom by a balastrade. Oas lights, with an ornamen- 
tal wrought iron railing, will be fitted on the coping of the 
balustrade. Ornamental pateras are introduced in the span- 
drils of the arches. 

The station roofs give abundant light by the broad belts 
at the ridges that are filled with 21 oz. rolled plate glass. Ap- 
pliances for ventilationby louvre openings are also very com- 
plete. 

The arches beneath the high level station are utilized by 
the Company for stables. 
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FABRIC PRINTING MACHINE. 

We present herewith an engraving oi a machine for print- 
ing textile fabrics in eight colors, the invention of Herr C. 
Bialon, of Berlin, Germany. It is of the form known to 
calico printers as aperrotine, a term used to distinguish those 
presses in which the printing is effected by flit forms which 
produce an embossed design, thus imitating the work of hand 
printing. Engineering, from which we copy the illustration, 
describes it as follows : 

a J a 2 a 3 a i a b are the forms, fastened to iron supports, which 
are carried by the pressure bars, \ b.,b 3 b i b ;> . These latter 
execute an interference motion, which, as may be examined 
in the case of the pressure bar, b lt is produced by the two 
crank pins, c and d — of which c makes twice as many revo- 
lutions in a given time as d, — by the joint levers, e and/, and 
the stay or frame, g. Through the rotation of the crank 
pins, c and d, the forms are at first fully drawn back, while, 
by means of a special combination of levers, all the color 
plates, h, are placed between the firms, a x a 2 a 3 a 4 a 5 , and 
the printing tables, i, » a i 3 i t i 5 . The color plates are flat 
cast iron plates covered with an elastic material, upon which 
color is transferred while passing the color rollers, k , k 3 k 3 
t ( t 5 . The printing tables, which are also covered with an 
elastic material, serve as a support for the stuff during the 
operation of the printing. The stuff to be printed is rolled 



and the wheel, p, but only in the direction indicated by the 
arrow, the wheel, n, not being moved when the rack is drawn 
back; this effect is attained by transferring the motion by 
means of a ratchet with wheel and brake. In order to shilt 
the stuff exactly as much as required by the width of the 
form, the rack has to be adjusted for each width, and the 
position of the draw pin of the former, with respect to the 
center of the wheel, p, has to be altered accordingly, for 
which purpose the sliding piece is provided with a scale. 

By a special contrivance it is rendered possible to cause 
each form to strike the stuff on one and the same place twice 
successively, after having taken up color in the intermediate 
time. This is accomplished by throwing the guide motion 
out of gear between the first and second print, whence the 
stuff remains in the same position duriDg the two impres- 
sions. For this purpose the shaft, q, carries in front of the 
spur wheel an eccentric, which transfers during one revo 
lution of the shaft, 5, an oscillating motion to the lever, r, 
with its fulcrum at s, while at the following revolution the 
lever is kept in its position. In this manner the short arm 
of the lever, r, moves a conicil slide, disengaging the trig, 
ger or catch which transfers the motion from the main guide 
wheel, n, through the spur wheels to the needle rollers/whence 
the latter are prevented from rotating. If the lever, r, passes 
back again into its original position, the guide again folio svs 



and thence is lifted by elevators so as to flow into the ma- 
chine. This is composed of a floir of iron heated by a fire 
under the feeding end. On the floor is a frame carrying a 
series of transverse scrapers which are so arranged as to 
revolve and scrape the bed. Their construction is also such 
that from each scraper, at its return stroke, a portion of the 
sludge is passed to the next scraper ; so that the material 
travels the length of the floor, and emerges dry and pulver- 
ized. The heated air passes first under the floor and then 
over it. The machine is self-feeding, self-acting, and easily 
adjusted; it requires very little power to work it, and pro- 
duces from three to four tuns of dried manure per day of 
twenty four hours, with a consumption of one tun of com- 
mon slack coal. 

QUICK REMEDY FOR SUNSTROKE. 

Thirty or forty years ago, when our cities were not so 
crowded with ignorant laborers as now, and when ice water 
was almost unknown, there were but few cases of sunstroke. 
Yet, occasionally a native farm hand in the haying field 
would get overheated and chilled, and become senseless. A 
good doctor of that period used to use the following simple 
remedy in such cases, and never failed to restore the suf- 
ferer: As soon as possible, he poured a teaspoonful of lau- 
nanum down the man's throat ; and in a very brief time, the 




off the beam, I, and passing over one stretching roller, three 
stretching bars, and a wooden guide roller, is carried by 
means of the needle rollers, m x ni„ m 3 m 4 m s , over the print- 
ing table?, passing out of the machine at <r, and being then 
led off to a dryiDg apparatus. With a further rotation of 
the crank pins, the pressure bars advance so far only that the 
forms touch the color plates, the embossed designs of the 
former thus being caused to receive color from the latter. 
The pressure bars, i t b 2 b 3 b± b 5 , are now withdrawn with the 
form covered jvith color, while the color plates pass back ia 
the meantime to the coloring apparatus, where they receive 
a fresh supply. Another rotation of the crank pins advances 
the forms close to the printing table, and presses tbe design 
covered with color upon the stuff in front of the printing 
tables. After this operation the forms are drawn back, the 
color plates areagain placed between the forms and the print- 
ing tables, and the same operations are repeated during the 
following rotations of the crank pins. 

During the time the coloring plates are moved up and down 
again, or, in other words, during the time in which the forms 
are not in contact with the stuff, the latter advances asmuch 
as the width of the form (length of guide), so that the next 
impression takes place close behind the one previously exe- 
cuted. The stuff is moved forward by means of the guide 
mechanism, while the five needle rollers, m x m„ m 3 m i m 5 , 
are moved by means of spur wheels gearing into the main 
guide wheel, n ; this latter Is put in rotation by the rack, 0, 



IMPROVED FABRIC PRINTING MACHINE. 

the action of the rack. This arrangement facilitates finish- 
ing heavy stuffs, of which large surfaces have to be printed 
uniformly with color, in a clear and proper manner. 

These machines are constructed for one, two, three, four, 
and five color?, and nearly 500 of them have been supplied 
to Germany, Switzerland, Austria, Russia, England, and this 
countiy. They are preferred to the cylinder printing ma- 
chines, on account of the flat forms being considerably cheap- 
er to produce than the engraved copper rollers of the cylin 
der machines, and on account of their being readily worked 
by manual power, while the cylinder printing machines re- 
quire steam or other motors. 

m <#» m 

SCIENTIFIC AND PRACTICAL INFORMATION. 



MACHINE FOR DRYING SEWAGE. 

In preparing town sewage so as to render it available 
for fertilizing purposes, the most difficult part of the pre- 
cipitation process is the drying of the deposit after the super 
fluous defecated water has been allowed to run off. Messrs. 
Milburn & Co., of Hatcham Iron Works, England, have, we 
learn from Iron, recently introduced a new machine for this 
purpose, which has given excellent results. The General 
Sewage and Manure Company of Whitby use the apparatus 
as follows : The sewage is first strained, then mixed with a 
chemical solution and partially defecated. Milk of lime is 
added, and precipitation takes place in large tanks. The 
precipitate drawn off from the latter goes to drying rooms, 



sweat would start out and the man begin to revive. The 
quickness with which laudanum produces perspiration is 
remarkable. 

A NEW NIAGARA BRIDGE. 

Surveys are now in progress for a new bridge to cross the 
Niagara river just below Black Creek. The structure is 
eracted in the interest of the Canada Southern Railroad in 
order to render that line independ>-nt of the present iiogle 
track bridge, and also to al ow its trains to go around Buf- 
falo instead of passing through the city at slow speed. Sui- 
table branch roads, connecting with the Erie and Central 
lines, will be built to carry out this purpose. The new bridge 
is to have a double track and double carriage, and will be 
completed, it is expected, in August, 1875. 

THE WELLAND CANAL IMPROVEMENTS. 

Canada is evidently omitting no effort in her plans for 
diverting our Western trade through her highways. The 
improvements now contemplated upon the Welland Canal 
include an entirely new and separate canal from Marlott's 
Pond, above Thorold, to Port Dalhousie; while from the 
Pond to Lake Erie the old work will be enlarged. The new 
line will be a trifle shorter than the old one, and will have 
one lock less. The average depth of water will be fourteen 
feet, so that, as regards ths capacity of sailing vessels and 
propellers, Lake Ontario will be placed on a par with Lake 
Erie. 
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Tne Ant's Instinct. 

To the Editor of the Scientific American: 

I eailei from Philadelphia in the winter of 1859, having 
on board a cargo of lumber. After being at sea Borne ten 
days or more, I discovered that we had on board a large 
number of passengers, ants and cockroaches. Going through 
the cabin one evening, our colored steward said to me, 
" Cap'n, jsb' look a he a'h." He was standing in the pantry 
door with a lamp in his hand. On looking into the pantry, I 
discovered on the lower shelf a number of large black ants 
in a huddle, and a half dczen by themselves, and on the op- 
posite side of the Bhelf was some sugar which the ants did 
not seem to notice, which caused me to wonder; the reason, 
however, soon became apparent. A cockroach made his ap- 
pearance and went for the sugar; and the group of ants 
went for him, and, before he fairly got a taste of the sugar, 
they had him down and killed him in less than a minute; 
then the six that stood apart from the rest advanced, took 
up the dead cockroach, and bore him off the field. The 
others remained on the watch, and as soon as another ap- 
peared they all pitched in and made short work, as before, 
la the meantime, the pall bearers had returned and took 
this one off the field, as they bad done the other. I watched 
until I saw this enacted a half dozen times, and it was done 
as regularly as it could have been by men. The ants kept 
on killing the cockroaches until they had entirely cleared 
them out, which tcok but a short time. 

Cockroaches do not seem to be at all warlike, but raid 
about in quest of something to subsist on. But as the ants 
do not believe in the moiety system, they went in for total 
annihilation, and had everything their own way. 

Stratford. Conn. Truman Hotchkiss. 



Hardening and Tempering; Tools. 

To the Editor of the Scientific American: 

I desire to say a few words in rf joinder to Mr. Rose's reply 
to my communication on " Hardening and Tempering 
Tools," as he attempts, I think, to place me in a position 
very far from what is warranted by my letter. 

To be satisfied to consider the points adduced by me as 
something of the chemistry of metallurgy, of an abstruse 
nature, and not sufficiently practical to come within the 
scope of his articles, is for Mr. Rose to decide for himself. I 
am of the opinion, however, that a majority of your readers 
will regard these points as eminently practical; and that 
their observation, in the successful tempering of aEy cutting 
tool, is of very great importance. I entertain the opinion, 
too, that our average Am-rlcan mechanic will not think it 
something beyond his capacity to comprehend, when he is 
told that the color produced upon the polished surfaces of 
Bteel is due to the formation of a film of oxide, or when he 
is insttuced as to the essential conditions governing its for- 
mation, when it is taken as a guide to him In producing a 
required temper In a tool he is to use. 

Mr. Rose would soem to make it appear that I advocate 
the rapid drawing of the temper, whereas I distinctly cau- 
t'on the operative against it. when I say: " In drawing the 
temper of such a tool, the operative Bhould be taught to be 
as careful as possible to dip it about far encugh, and a suf- 
ficient length of time, to require a moderate time only to 
bring the proper color ; not too quick, as that would defeat 
his object by causing the gradation of softness from the cut- 
ting edge upward, which must necessarily be the result in 
this method, to be very sudden, and will leave an extremely 
email fraction of the chisel's length sufficiently hard for his 
purpose." Again, the " few seconds" he quotes from me, as 
representing the proper time to elapse in drawing the tem- 
per of a cold chisel, will appear as not at all acute on his 
part, if indeed fair, when it is plain that, when using that 
expression, I was merely making instance of the prevailing 
malpractice of the shops. It will be seen, also, that I have 
entirely agreed with him as to the objections to hastening 
the drawing of the temper over a fire, and recommend, par- 
ticularly, that such hastening be done under circumstances 
which will insure free access of the air to the surfaces. If 
Mr. Rose is content to accept any process which predicates 
the temper upon the color of the film, and which at the same 
time excludes the air from the surfaces upon which the film 
is to form, as instanced in the sand bath, he is welcome. 
The fact is that the time taken in the formation of the film 
of oxide, as well as the free access of the oxygen of the air 
to the surfaces, are very important points, and, moreover, 
extremely practical; and Mr. Rose will do well not to ignore 
them. John T. Hawkins, 

63 Cannon street, New York city. 
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SPECIFIC HEAT. 

BY RICHARD H BUEL. 



It Is well known, as a matter of fact, that the amounts of 
heat contained in equal weights of different substances vary 
gieatly. For instance, the amount of heat required to raise 
the temperature of one pound of water from 32° to 212° 
Fah. will raise the temperature of about 30 pounds of mer- 
cury through the same range. The reason for this fact is 
not known; but there are several explanations given, the 
most generally received being that which is based on 1 the 
modern theory of heat. A short description of this explana- 
tion may not be uninteresting. Experience teaches that 
every known substance is divisible ; but it spems reasonable 
to suppose that if the division be continued far enough, the 
ultimate particles will at last be reached, which cannot be 



subdivided without losing their properties as parts of the 
given substance. These ultimate particles are called the 
molecules of the body; hence a molecule may be defined as 
the smallest particle of a body which possesses all the pro- 
perties of that body. The molecule may be broken up into 
its constituent elements, by some chemical process, and the 
particles obtained by the decomposition of the molecule are 
called atoms. It is supposed that the volume of a molecule 
is about two billionths of a cubic inch, or 0000,000,002 cubic 
inches. A molecule of hydrogen is supposed to contain two 
atoms, so that the volume of the hydrogen atom would be 
one billionth of a cubic inch, and its weight, one hundred 
and thirteen thousand three hundred and sixteen nonillionths' 
or 000,000,000,000,000,000,000,000,113,316, of a grain. Ac- 
cepting this result, the weights of the atoms of other ele- 
ments can be found by multiplying the weight of the hy- 
drogen atom by the atomic weight of the given element. 
The reader who desires to learn more, in regard to the meas- 
urement of molecules and atoms, will find the subject clearly 
treated in " The New Chemistry," by Professor J. P. 
Cooke. 

Now it is supposed that the amount of heat, required to 
raise the temperature of an atom through a given range, is 
the same, whatever the nature of the atom may be ; and 
hence, as the weights of atoms of different substances vary 
greatly, the amounts of heat necessary to increase the tem- 
peratures of given weights of different substances must 
also vary. It has not been proved by experiment that the 
amounts of heat do vary precisely in accordance with the 
atomic weights of different substances ; but the agreement is 
sufficiently close to justify the presentation of the theory 
as a plausible explanation. The amount of heat, expressed 
in British thermal units, required to raise the temperature 
of one pound of a substance one degree on Fahrenheit's 
scale, for various elementary and compound substances, will 
be found in the accompanying table. These numbers repre- 
sent the specific heats of the different substances, and are 
generally the values as determined by Regnault. The 
specific heat of a substance varies with the temperature, and 
the values given in the table are those for ordinary tem- 
peratures. In the case of gases, they are supposed to be in 
such a condition as to conform sensibly to the laws affecting 
perfect gases. 

If the specific heat of an alloy at ordinary temperatures is 
required, it may be found, with sufficient accuracy for most 
purposes, by the following rule : 

Multiply the specific heat of each metal in the alloy by 
the percentage of weight of that metal, add the several pro 
ducts, and divi le by 100. 

Example: What is the specific heat of an alloy containing, 
by weight, 4673 per cent of lead, and 5;l 27 per cent of tin? 

Answer: Specific heat of lead 003065 
Multiply by 4673 



Specific heat of tin 
Multiply by 



Ad* 



1-432 
005023 
53-27 



Divide by 100 14428 



Specific heat of alloy 004506 

The specific heat of water given in the table is for water 
at or near the temperature of maximum density. To find 
the specific heat at any other temperature : 

Subtract 39 2 from the given temperature, square the dif- 
ference, multiply it by three hundred and nine billionths.and 
add the product to unity. 

Example: What is the specific heat of water at 90° Fah. ? 

Given temperature 90 

Subtract 392 



Square of 50.8 
Multiply by 



Add 



50-8 
2580-64 

0-000000309 

0001006 
1000000 



Specific heat of water at 90° Fah. 1-001006 
With these explanations, the table will probably be found 
sufficiently complete for general practice. 

TABLE OF SPECIFIC HEATS, SHOWING THE NUMBER OF 
UNITS OF HEAT REQUIRED TO RAISE THE TEMPERATURE OF 
ONE POUND OF A SUBSTANCE ONE DEGREE FAHRENHEIT. 



Air 023740 

Alcohol (liquid) 0-61500 

(vapor) 45340 

Aluminium 0-21430 

Ammonia (vapor).. . . . 0-50830 



Chloride of strontium 11990 

" zinc 0-13018 

Chlorine (gas) 0-12100 

Chromium 012000 

Cobalt 0-10730 



Anthracite coal 020100 Copper 09515 

Antimony 05077|Corrosive sublimate 006889 

Aragonite 0-20850 Corundum 019762 

Arsenic ... 0-08140 Diamond 0-14687 

Benzine 0-45000,Ether (liquid) 050342 

Bismuth (solid) 0-030841 " (vapor) 048100 

" (liquid - ) 003630| Galena 005088 

Bituminous coal 0-20085,Glass 0-19706 

Boron 25000 Glucinum 023080 

Bra's 0-09391 'Gold 03244 

Bromine (liquid) 010700 Graphite 0-20083 



(gas) 055.50 

Cadmium 005669 

Carbonic acid 21630 

" oxide 0-24500 



Chalk . 



Hydrochloric acid. .. . 0-18450 

Hydrogen 3-40900 

Ice 0-47400 

Iceland spar 0-208.58 



21485 Iridium 0-05700 



Charcoal 0-24150 

Chloride of barium. .. 89.570 
" " calcium.. . 016420 

" lead 06641 

" " magnesium 019460 

" •• manganese 0-14250 



Iodide of mercury. .. . 004197 

" " potassium.. . 0-08191 

■' t " stiver 06159 

Iodine (solid) 05412 

' (liquid) 010822 

Iridium 003259 



Iron 

Iron pyrites 

Lead (solid) 

" (liquid) 

Lithium 

Magnesium 

Manganese 

Marble 

Mercurv (liquid) 

"(solid) 

Molybdenum 

Nickel 

Niobium 

Nitrate of sodium... 

" " silver 

Niter 

Nitric oxide 

N itrogen 

Nitrous oxide 

Oil of turpentine (liijM.) 

" " " (vapor) 

Olefiant gas 

Olive oil 

Osmium 

Oxygen 

Palladium 

Petroleum 

Phosphorus 

Platinum 

Potassium 



011380 
0-13001 
0-03065 
04020 
0-94080 
0-24090 
0-12170 
0-2008!! 
0-03332 
003192 
0-07218 
11080 
0-00820 
0-27821 
014352 
0-2387.5' 
0-2315()| 
243801 
0-223801 
0-40127! 
0-50010 
0-404001 
0-310001 
0-0311:; 
021.50 
0-05928 
0-408-10 
0-18870 
0-03243 
0-16950 



Rhodium. . . 
Ruthenium. 
Salt 



>appi ire. 



Selenium 
Silica. 

Silicon 0- 

Silver 

Sodium 

Steam 1 

.Steel 0- 

[Sulphide of carbon.. . 

" zinc 0' 

Sulphur (native) 0' 

" (purified) 

(liquid) tf 

Sulphuric acid 0' 

Tantalum 

Tellurium 

Thallium 

Thorir.um ()• 

Tin (solid) 

'• (liquid) 

Tungsten 

Uranium 

Vanadium 

Water 1 

W ood spirit 

Zinc 



05803 
06110 
17205 
21737 
07446 
•19132 
17740 
05701 
29340 
48050 
1175C 
15700 
12813 
17760 
20259 
23400 
34300 
04840 
04737 
0.'J355 
058(10 
05023 
00370 
0S342 
00190 
08140 
00000 
04500 
09555 



Cant Iron— Interesting Investigations. 

The fact that solid plates of cast iron may b^ made to 
float upon molten iron has been explained by the hypothesis 
that molten iron was denser than solid iron. At a recent 
meeting of the Royal Society, Mr. Robert Mallet read a 
p'aper, the object of which was to show that the evidence is 
insufficient, and that, with respect to cast irou and to the 
basic silicates constituting iron slags, the allegation of their 
expansion in volume, and therefore their greater deneity 
when molten than when solid, is wholly erroneous. The de- 
termination of tbe specific gravity in the liquid state of a 
body having so high a fusing temperature as cast iron is at- 
tended with many difficulties. By an indirect method, how- 
ever, and operating upon a sufficiently large scale, the 
author has been enabled to make the determination with 
considerable accuracy. A conical vessel of wrought iron of 
about 2 feet in depth and 1 5 feet diameter of base, and with 
an open neck of 6 inches in diameter, being formed, was 
weighed accurately, empty and also when filled with water 
level to the brim; the weight of its contents in water, re- 
duced to the specific gravity of distilled water at GO' Fall., 
was thus obtained. The vessel being diied was now filled 
to the brim with molten gray cast iron, additions of molten 
metal being made to maintain the vessel full until it had at- 
tained its maximum temperature (yellow h-at in daylight) 
and maximum capacity. The vessel and its contents of cast 
iron, when cold, were weighed again, and thus the weight ot 
the cast iron obtained. The capacity of the vessel when at 
a maximum was calculated by applying to its dimensions at 
60° the expansion calculated from the coefficient of linear 
dilatation as given hy Laplace and others, and from its 
range of increased temperature ; and the weight of distille.d 
water held by the vessel thus expanded was calculated from 
the weight of its contents when the vessel and water were at 
60° Fah., after applying some small corrections. 

Wehavenowthe elements necessary for determining the 
specific gravity of the cast iron which filled the vessel when 
in the molten state, having the absolute weights of equal 
volumes of distilled water at 60° and of molten iron. The 
mean speci6c gravity of the cast iron which filled the vesBel 
was then determined by tbe usual methods. The final re- 
sult is that, whereas the specific gravity of the cast iron 
when cold was 7 170, it was only 0650 when in the molten 
condition; cast iron, therefore, is less dense in the molten 
than in the solid state. Nor does it expand in volume at the 
instant of consolidation, as was conclusively proved by an- 
other experiment. Two similar 10 inch spherical shells, 1 '5 
inches in thickness, were heated to nearly the same high tem- 
perature in an oven, one being permitted to cool empty as a 
measure of any permanent dilatation which both might sus- 
tain by mere heating and cooling again, a fact well known 
to occur. The other shell, at a bright red heat, was filled 
with molten cast iron and permitted to cool, its dimensions 
being taken by accurate instruments at intervals of thirty 
minutes, until it had returned to the temperature of the at- 
mosphere (53° Fah), when, after applying various correc- 
tions, rendered necessary by the somewhat complicated con- 
ditions of a spherical mass of caBt iron losing heat from its 
exterior, it was found that the dimensions of the she'l whose 
interior surface was in perfect contact with that of the solid 
ball which filled it were, within the limit of experimental 
errors, those of the empty shell when tuataleo wascold (53' 
Fah.), the proof being conclusive that no expansion in 
volume of the contents of the shell had taken place. 

It is a fact, notwithstanding what precedes, and is well 
known to ironfounders, that certain piecss of cold cast iron 
do floaton molten cast iron of the same quality, though they 
cannot do so through their buoyancy. As various sorts of 
cast iron vary in specific gravity at 60° Fab., from nearly 
7700 down to 6 300, and vary also in dilatabili'-y, some cast 
irons may thus float or sink in molten cast iron of different 
qualities from themselveB through buoyancy or negative 
buoyancy alone; but where the cold cast iron floats upon 
molten cast iron of less specific gravity than itself, the 
author shows that some other force, the nature ot which yet 
remains to be Investigated, keeps it floating; thi» the author 
has provisionally called the repellent force, and has shown 
that its amount is, rmterin paribus, dependent UDon thu re- 
lation that subsists between the volume and "effective " sur- 
face of the floating pieee. By " effective " surf ace is meant 
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all such part of the immersed solid as is in a horizontal 
plane, or caa be reduced to one. The repellent force has 
also relations to the difference in temperature between the 
solid and the molten metal on wliich it floats. The author 
then extends his experiments to lead and solidified iron 
furnace slag, with analagous results. 

WHY SOLID IKON FLOATS IN MOLTEN IKON. 

Two explanation?, says Dr. VanderWeyde, aregivenof the 
floating of solid iron inmolten iron. The first is that the iron 
expands in solidify ing.as water does, and that therefore solid 
iron when heated is specifically lighter than liquid iron, and 
floats upon it as ice floats upon water. This supposition, 
however, is incorrect, inasmuch as it is based upon an erro- 
neous assumption. Iron does not expaEd in solidifying, a 
fact of which any one may convince himself by brief ob- 
servation in a found ery. The fact is just the reverse; the 
metal shrinks during solidification, after having been cast 
in a mold. By casting, for instance, a long piece in a verti- 
cal mold, the solidified piece will not fill the mold to the top, 
as did the liquid iron. The explanation given by Dr. Van 
der Weyde himself is that the iron is surrounded by a film 
of air adhering to it, which repels tbe molten iron and pre- 
vents contact; on wliich account the solid piece displaces 
more liquid metal than its own weight amounts to, and 
consequently it floats. 



PRACTICAL MECHANISM. 



Number VII. 



by josiiuA Rosa. 



VISE "WORK — TOOLS. 



The tools used by the vise hand being nearly all supplied 
to him ready made, but few remarks need to be made to 
him upon the subject of their form. 

CALLIPERS. 

Outside callipers, that is, those used for measuring exter- 
nal diameters, should have larger rivets in them than they 
are generally given, a fair proportion being a rivet of one 
half inch diameter for a pair of callipers intended to mea 
sure up to diameters of seven inches. The points of such 
callipers should be tapered to a wedge shape, the tapering 
face being on the outside edge, bo that the same part of the 
points of each leg will touch the work, whether the latter is 
of small or large diameter; the points where they meet, to- 
gether should be slightly roundiEg, so that they will touch 
the work at the middle of each point. 

Fig. A represents an excellent proportion aDd shape for 
outside callipers. For use on 
threads, the points must either be 
made very broad, and come togeth- 
er level aDd even so as to gage the 
tops of the thread, or be made very 
thin, to gage the bottom of the 
thread. The proper shape for in- 
side callipers is that given in Fig. 
B. The points and legs being made 
of the form here represented en- 
ables the callipers to have a large 
rivet and washer, and to enter a 
smaller hole, and clear a longer dis 
tance, than is possible where the 
points are bent round in the man- 
ner commonly employed. The dotted lines denote the dis- 
tance the callipers would clear when in the position shown. 

Fij3 



centers of shafts or rods, either round, square, or any other 
shape, or try such centers, when they already exist, more 
accurately than can be done by any other tool. They will, in 
this case, mark off a line at the distance to which they are 
set, round any surface ; they are employed to mark off key- 
ways, or the taper of a gib when the key and one edge of the 
gib is placed, and for a variety of other uses too numerous 
to recapitulate, being among the most useful tools the fitter 
can possibly possess. The points of callipers should be tem- 
pered to a blue, and of compass callipers to a straw color. 

THE SQUARE. 

The square is too common a tool to require any description 
of its foim. The best method to make one is to make the 
back of steel, and in two halves, one half being the thickness 
of the blade thicker than the other. The slot for the blade 
must then be filed in the thickest half, to the depth exactly 
equal to the thickness of the blade. The two halves com- 
posing the back must then be riveted together, and the edges 
surfaced each true of itself (using a surface plate to try 
them), and also true with each other. The blade, which 
should be made of saw blade, may then ba put into its place, 
ready to have the holes for the rivets drilled. It should be 
placed so that the outer end is a little depressed (on the in- 
side angle) from the right angle ; this is done so that what,] 
ever there may be to take off the blade (after it is riveted to 
the back), to make its edges form right angles to the back, 
will require to be taken off the outer end of the in9ide angle 
and the end of the Wade forming the corner of the outside 
angle, so that no work will require performing on the blade 
in the corner, formed by the blade entering the back on the 
inside angle, where it would be difficult to file or scrape with- 
out injuring the edge surface of the back. The best way to 
true a square iB to turn up a piece of round iron equal in 
length to the square blade, being careful to make it quite pa- 
rallel, and then true up the end of the iron, making it hoi 
low towards the center, or cutting it away from the center to 
within an eighth of an inch of its diameter, so that it will 
stand steadily on its end. If the piece of iron be then stood 
on its end on a surface plate, its outline on each side, which 
represents its diameter, will form a true right angle to the 
surface of the plate, and hence a gage with which to true 
the square. 

THE SCRIBING BLOCK. 

This tool is made in a variety of forms, but the simplest 
and best form is that shown in Figs. D, E, and F. Fig. D is 

the block complete, the 





Another feature to the advantage of this form is that, 
when the legB are extended, the points are still at the ex- 
treme end of the callipers, so that the points will measure 
to the extreme end of the hole, even though the latter iB 
closed by metal, that is, terminates in the metal. This is 
not the case when the calliper ends are bent round to the 
usual extent, for the curve of the bend will touch the end of 
the hole and prevent the calliper points from reaching it. 
In measuring with callipers, let the poiDts be set to touch 
the work very lightly indeed, or they will spring from the 
pressure due to forcing them over the work. 

Compass callipers, such as illustrated by Fig. C, are 



Fig. C. 




valuable tools. When opened in the manner here shown, 
they may be employed to mark off the centers of holes or to 
try if a center already existing is in the exact center of the 
hole. Or they will mark off a face, so that it will fit another 
face, whether it be regular or irregular, the curved point 
being kept against the irregular face, and the point descri- 
bing (by moving the compass along) a similar line on the face 
to be fitted. They will answer for many of the uses to 
which a scribing block is put ; and being lighter and more 
easily handled, and, furthermore, capable of doing duty 
without the use of a surface or scribing plate, they are in 
such cases far prefeiable. 

The legs may be crossed so that the curved point inclines 
tOfthe straight point, in which position they will mark the 
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ecriber being a simple 
piece of round steel 
wire. The dotted line 
on the foot is the dis- 
tance to which the foot 
is hollowed out to make 
it stand firm. Fig. E 
is the bolt and nut ; the 
bolt has a flat side filed 
on each side of it to fit 
it to the slot in the scri- 
bing block stem, so that 
the bolt cannot turn 
when it is being tight- 
ened. Fig. F is a face 
and edge view of the 
piece or c'.amp for the 
ecriber which passes 
through the hole in the 
slot. 

The advantages pos- 
sessed by tbis form over 
other forms of scribing block are that it is easy to make, and 
that the scriber, being a piece of wire, is easily renewed. It 
holds the ecriber very firmly indeed, and the scriber may be 
moved back and forth without the nut becoming slack, an ob- 
ject of great importance not attainable in the common form 
of this tool. 

CHIPPING. 

The chisel requires special notice, since it is frequently 
mad e of the moat ill-advised ehape(f or either cutting smoothly 
or standing theeffects of the blow), that is, hollow, as in Fig. 
33. in which case there are two sections of metal, represented 
by the dotted lines, a a, which are very liable to break, from 
their weakness and from the strain outwards placed upon 
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them by the cut, which, actiDg as a wedge, endeavors at each 
blow to drive them outwards instead of inwards, as would 
be the case in a properly shaped chisel, as shown in Fig. 34, 
a being the cutting edge. 

When using, hold it firmly againBt the cut, and it will do 
its work smoother and quicker. 

The cape, or, as it is sometimes called, cross-cut chisel, is 
employed to cut furrows across the work to be chipped, 
which furrows, being cut at a distance from each other less 
in width than the breadth of the flat chisel, relieve the flat 
chisel and prevent its coiners from " digging in" and break- 
ing. If a large body of metal requires to be chipped off 
cast iron or brass, the use of the cape chisel becomes » spe- 
cially advantageous, far the metal, being weakened by the 



furrows, will break away in pieces from the force of the 
blow, without requiring to be positively cut by the chisel ;but 
care must be taken to leave sufficient metal 10 take a clean 
finishing cut, for when the metal is broken away, by the 
force of the blow, it is apt to break out below the level of 
the cut. It is also necessary to nick deeply with a chisel the 
outside edges of the work at tbe line representing the depth 
of the metal to be chipped off, so that the metal shall not 
break away at the edges deeper than the cut is intended 
to be. 

FILING. 

Large files should be fitted to their handles by making the 
tine of the file a low red heat and forcing it into the handle, 
eo that it will burn its way into the handle, and thus pre- 
vent the handle from splitting, as it would do if the file tine 
were driven in; the tile and handle should be turned in the 
hands occasionally to guide ihe eye in detecting whether the 
file is entering in a line with the length of the handle. Care 
si ould be taken to wrap a piece of waste around the end of 
the file, and to keep it wet*ed with water bo as to avoid sof- 
tening the teeth of the file while heating the tine. For small 
files, it is sufficient to bore a small hole in the handle and 
force the tine in by hand. A file should be held so that the 
butt end of the file handle presses against the center of the 
palm of the hand, the forefinger being beneath the body of 
the file handle. 

In selecting a file, choose one that is thickest in the center 
of its length, and of an evenly curved sweep from end to end, 
bo as not to make the surface of the work round by fling 
away the edges. Files that have warped in the hardening 
may be used on very narrow surfaces, or on round or oval 
work ; or, if they are smooth files, they may be used on lathe 
work. Keyways or slots, especially, require an evenly round- 
ed file ; and if the keyway is long and the file parallel or un- 
even upon its surface, the end of the file only should be used 
to ease away the center of the keyway or the high spots. It 
is also highly advantageous to rub chalk on tbe teeth of the 
file, so that, after a little usiDg, the eye can detect the part of 
the file which ishigbest, and govern its use accordingly. 

Half round files should be rounded lengthwise of the 
half round side of the file, because it is difficult to file out a 
sweep evenly, even with a well shaped file, and it ie impossible 
to do eo with a file whose half round surface is hollow inthe 
direction of its length. 

These files must be used with a side Rweep, caused by gra- 
dually bending the wrist at every stroke of tbe file, eo that 
the file marks are not at a right angle to the curve, the s weep 
of the file being varied occasionally from right to left or 
from left to right, so that the file marks cross one another, 
otherwise there will be high ridges or waves in the curve. 

In draw filing, be careful to note the higher parts of the file 
and use them only for flat surfaces, also to clean the filings 
out occasionally to prevent scratches in the work, and to rub 
chalk upon the file, which will prevent the filings from get- 
ting locked in the teeth ; then, after every few strokes of the 
file, brush the hand over it to loosen the chalk and fiUDgs, 
and strike it lightly against the screw box or other soft pnrt 
of the vise, which is more expeditious than, and equally as 
effective as, using the file card every time; when, however, 
the file requires chalking again, which will easily be come ap- 
parent, the file card may be advantageously applied before 
applying the chalk. 

Rough or bastard files are used to take off metal in quan- 
tity; but if the surface of the work is unusually hard, a 
second cut file will better answer the purpose. For finish, 
ing work very finely, cross file it with a smooth file and then 
draw file it with the same; then cross file it with a dead 
smooth file, and draw file it with the same, using very short 
strokes of the file and applying chalk to it. 

A worn dead smooth will finish finer than a new one, and 
better results will be obtained by finishing the work cross- 
wise of the grain than in a line with it, because any inequal- 
ity in the texture of the metal will usually run with the 
grain, and the file teeth will cut the softer parts more readi- 
ly when following in their length than when merely crossing 
them. 

EMERY TAPER 

In applying the emery paper, use at first No. 1 paper both 
along and across the work, aDd repeat the process with No. 
0, No. 00, No. 000, or No. 0000, according to the fineness of 
the polish required, bearing in mind that, the more the eme- 
ry cloth or paper has been used, the finer is the polish it will 
give, the reason being that it becomes coated with a glazed 
surface, composed of particles of the metal it has been rub- 
bing; and all metals polish finer and blighter with fuch a 
surface than with any other. If the finer grades of ertery 
cloth or paper cannot be readily ol.tained, take the finest 
grade at hand , and wear it down by using it on a rod or piece 
of metal in a lathe at a high speed, wiping the rod once 
duringthe latter part of the operation with a piece of rag or 
waste slightly oiled, which will cause the oil to pass to the 
emery paper, and the latter to retain the particles of metal 
upon its surface. If this method of poliebing be carefully 
executed, the work may be kept very true and even, and pos- 
sess a finer finish and polish than by applying oil stone or by 
any other known method. 

Before commencing any piece of work, measure it all over ; 
and if it has a rectangular part, apply the equare to it eo as 
to be aesured, before aDy work has been done to it, that it 
will clean up to the required dimensions. 



Manufacture of Lamp Black — J. H. BottenbEig, Ra- 
venna, O., provides a revolving cylinder, which is kept 
cool. Within is a striea of gas jets, which deposit carbon on 
the interior of the cylinder, which carbon is removed by 
scrapers by the turnin g of the cylinder. 
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THE BLACKSTONE AND ELMER WATER WHEEL. 

The principal advantages claimed for the improved water 
wheel, represented in our illustrations, consist in the utiliza- 
tion of the full force of the water, the construction which 
prevents breakage of the wheel through the entrance of ob 
structions, the relation of the size of the chutes to that of 
the issues, so that the water leaves the wheel with the same 
velocity with which the latter runs, and the arrangement of 
the buckets to reduce friction to a minimum. Other points 
of merit will be noted in the course of the description. 



Rat Science vs. Alligator Strength. 

" A wholesale drug store on Magazine street is the happy 
possessor of a young and domesticated alligator. This little 
crocodile has become quite the pet and plaything of the estab 
lishment ; he is of an amiable disposition, fond of music and 
dinner, and quite submissive, shedding tears and showing re- 
pentance whenever it is found necessary to correct him. It 
was resolved by the clerks in the establishment — as the 
alligator had reached his third birthday and increased to three 
feet in length — to util'ze him, to put him to some other em 



Fig. 1 is a perspective view. Fig 2 shows the apparatus ployment than that of a mere pet. It was concluded to make 
In section, and Fig. 3 the wheel separate 
from its attachments. 

At A are the buckets, B the chutes, and 
C the gates. D, Figs. 3 and 3, is a hori- 
zontal extension of the top of the wheel 
hub, which is calculated to receive a lifting 
action of the water entering below, and will 
largely counteract the downward pressure 
of the water on the buckets. The projec- 
tion of the rim of the wheel prevents the 
water rising up over the extension so aB to 
neutralize the lifting action. The buckets, 
as shown in Fig. 3, are made to terminate 
above at the bottom of the chutes, with the 
exception of narrow extensions left for 
their more permanent connection with the 
hub. By this means a clear annular cham- 
ber, E, Fig. 2, is formed in front of the 
chutes, into which the water iio tvs in solid 
volume, and in better condition for enter- 
ing the buckets than were it broken by the 
action of the latter revolving immediately 
against the chutes. 

The construction of the chutes is such 
that they are tangent to the rim of the 
wheel or very neajrly so ;thus, it is claimed, 
allowing of the employment of the full 
force of the water instead of only a com- 
ponent of the same. The buckets are made 
with a radial termination, «,and have d irnen- 
sions between the lines, a b, decreasing 
from the rim of the wheel to the hub, as 
the radii of circles from the rim to the hub decrease. The 
curve of the bucket, in brief, is the curve of the quickest de- 
scent for a body acted upon by gravity. 

The gates, C, which close the mouths of the chutes, are 
hollowed out on the inner side, leaving only a bearing sur- 
face around the edge. They are provided with stems which 
pass through the gate operating frame, F, and have ample 
play on their seats. The exterior water pressure holds the 
gates firmly against the chutes ; but should an obstacle be 
carried into an aperture, the gate thereon will yield, swing- 
ing partially open and will not be broken. While the gates 
are entirely independent of each other, all are operated to 
open or shut at once, unless one or more be obstructed, in 
which case it, or they, alone will remain open. 




THE BLACKSTONE AND ELMER WATER WHEEL. 




The rack and pinion, G, for governing the gates, are placed 
at a distance from the wheel, to avoid wearing or clogging by 
sand and debris, and also that the gate rod may not come 
in contact with any of the pulleys or gears that may be on 
the wheel shaft. These arrangements do not have to be re- 
moved in case a wheel is taken up. The spider is placed on 
the outside of the ca,se, thus preventing the wheel from be- 
ing broken in case the step should chance to wear down. 

Two wheels are made for each Bize, No. 1, it is claimed, 
utilizing ninety per cent of the effect of the passing water, 
and No. 2, eighty-six per cent. 

The patents under which the device is constructed are 
dated April 8, 1873, and March 24, 1874. For further parti- 
culars, address the manufacturer, Mr. C. C. Paige, Eagle Iron 
Works, Oshkosh, Wis. 



Science is the trunk of a mighty tree, the roots of which 
penetrate into the unknown, and the branches flourish in the 
useful arts. 



use of Crocky, the alligator, as a cat, and it is well known that 
alligators have a special and inestimable hatred toward rats. 
A rat to practice on was caught the other day. 

Rat and alligator were put together in a box, and a num- 
erous audience crowded around to get the f rontplace. The two 
enemies soon awoke to an appreciation of the case. The rat 
safely and snugly ensconced himself in a corner. The alligator 
hesitated a Becond, scratched his head (metaphorically), and, 
having made up his mind as to the mode of attack, advanced 
slowly towards the rat with wide open jaws. The rat trem 
bled ; there was no escape, nothing but the wide open mouth 
of the alligator before him. Without hesitation, like Curtius, 
he jumped straight into the yawning gulf, and, getting a good 
hold on the lower lip of the alligator, swung himself to 
the ground. The 'saurian' gave a equeakand swung him- 
self around, the rat finally letting go, victor in the first 
round. 

The alligator, however, was not daunted, and advanced 
with the same tactics. The rat this time, by a most agile 
movement.leaped entirely over the alligator. Getting behind 
him, he now proceeded to chaw and gnaw away. The unwieldy 
animal could not get around to defend his hind legs. By 
a good use of his tail.the alligator again got free and advanced 
desperately, though with flagging courage, at the daring ro- 
dent. With equal success the rat again sprang into the air, 
alighting on the alligator's back. The fight was over then. 
The alligator could not shake his enemy off, could not dis- 
lodge him; and finally gave up the fight, laying himself down 
on his belly in a submissive attitude. The rat was set at 
liberty and given the run of all the drugs and medicines, 
while the poor alligator was doomed to disgrace and ridi- 
cule." 

«-••>-* 

A Squirrel's Leap, 

Recently, says the B<tngor(Me.) Whiff, a little red squirrel, 
having been pestered considerably by the lads above the saw 
mill of Eben Webster & Co., on Marsh Point, Orono.took re- 
fuge forlife by running up the large brick chimney near the 
mill. By clinging to the corner, he kept foothold so well that 
he succeeded in reaching the very top. Here he found himself 
upon the iron cap, 105J feet from the ground. As more and 
more of the waste stuff from the mill was added to the furnace, 
the chimney grew hotter and his situation became more and 
more disagreeable. He tried to descend upon the side of the 
chimney, but after getting down a few feet gave it up, turned 
about and went back. By this time the chimney top had be- 
come so hot that he must leave it; so after looking about 
carefully for a few minutes, he evidently made up his mind 
that he must leap to save his life, and this he did, spreading 
out his legs and balancing himself so that he struck the 
ground about fifty feet from the base, uninjured, and imme- 
diately scampered off and secreted himself under a pile of 
boards alittledistanceaway. 



Dangers of Elm Trees. 

It is a character of some trees, of the species of elm in 
particular, to drop large branches during the hot months, 
without any external warning beyond, perhaps, a prelimi- 
nary crack or two. An accident of this nature lately oc- 
curred in Kensington Gardens, London, when an immense 
branch, about twenty yards long, fell with a crash like 
thunder, and more than a score of children had a narrow 
escape for their lives. Three, who were sitting below the 
bough, alarmed by the second crack, ran away, and thus saved 



themselves from almost certain death. The branches that 
thus suddenly snap are as verdurous as any of the otherB, 
and there seems to be no other defence than to avoid "the 
elm tree's shade" as much as possible. It was from just 
Buch an accident that the Queen was saved by the prompti- 
tude of her attendant ; and there have been several very 
narrow escapes recorded, from a similar danger. 
« ■>■ » 
IMPROVED HAND CRANE DRILL. 
Many a superintendent or foreman of a shop has, doubt- 
less, wondered at the extreme slowness with which his hand 
drills penetrate metal when operate! by 
certain workmen. The metal does not 
appear unusually hard, the tool seems in 
excellent order, and the man even, when 
the boss is at the other end of the shop, 
turns away at the handle with exempla- 
ry rapidity, and yet the hole is an aston- 
ishingly long time in getting through. 
The trouble lies in the simple fact that 
while it is a very easy matter to keep 
turning a drill around and around in the 
same hole, it takes considerably more la- 
bor to rotate the instrument and, at the 
eame time, force it down into the metal. 
This truth once through the cranium of 
a lazy workman, he utilizes it to his ad- 
vantage, by neglecting to screw down his 
feed whenever the foreman's back is 
turned. Further explanation as to why 
the hole progresses slowly is unnecessa- 
ry, but we may, instead, proceed to de- 
scribe an invention which is excellently 
calculated to disgust lazy individuals 
who practice such systems of shirking. 

The device, as represented in the an- 
nexed engraving, is a patent crank drill 
which is provided with an automatic 
feed, that is, whenever the handle is 
turned, feeding must take place. At the 
upper extremity of the feed screw is a 
horizontal hollow wheel, the inner peri- 
phery of which is suitably notched. On 
the drill spindle which passes down through the screw is an 
eccentric block, not shown in the engraviDg. This is so ar- 
ranged that at each turn of the handle a projection, to which 
it imparts a to-and-fro motion, enters a notch in the wheel 
and carries the latter and, consequently, the screw around 
for a certain distance, thus feeding the drill downward. It 
is impossible to rotate the handle without causing the above 
described action, and hence a continuous and regular feed is 
kept up, independent of the workman. 

The remainder of the apparatus is readily understood 
from the engraving. It is constructed entirely of cast steel, 
with the exception of the handle and the castings to receive 
the standard. Two of these castings are furnished, one with 
ita foot at right angles to the drill, the other parallel. 



\————-~~~~~^ 




A change of spindle can be made almost instantly to suit 
drills of different shanks, and if desired a hand feed can be 
used. The arrangement for holding the standards is such 
that, with any reasonable degree of care, it will not be 
marred. 

The instrument works easily and efficiently, and is, in ge- 
neral construction, a thorough and substantial tool. It is 
manufactured by the New York Steam Engine Company, of 
No. 98 Chambers street, New York city. 
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BOUQUETS FROM FIELD AND GARDEN. 

Oar contemporary The Garden, in discussing the arrange- 
ment of bouquets, states tbat the excessive formality of the 
present orthodox form of presentation or ballroom bouquets 
exhibits a kind of close packing, in which the delicate graces 
of flower form are entirely submerged in consequence of 
this close, even tight, juxtaposition. The end sought in 
this kind of grouping appears to be a method of packing to- 
gether (according to price) an abundance of rare and, conse- 
quently, expensive flowers, all of which must be got into the 
same lump. This system, of course, necessitates the use of 
such flowers as are more or less rare, and there is, perhaps, 
no other way of making up a bouquet that shall be fairly 
worth, in intrinsic value, from $1 to $25. The cut flowers 
of which the bouquet is composed are, probably, worth all 
the money, at their respective market prices; and for cer- 
tain occasions, bouquets so manufactured may be deemed 
appropriate, even necessary; but as works of art they are 
utterly valueless. A few elegant grasses from the meadow, 
combined with a selection, at any season, of 
flowering branchlets from the shrubbery or 
common garden border, and a freehanded and 
tasteful grouping, without crowding, and with 
a well balanced proportion of natural foliage, 
may be made to form a composition such as a 
painter might desire to transfer to his canvas, 
while he assuredly could never wish to dip 
brush in color for one of the expensive bou- 
quets of the cauliflower shape. Such has long 
been a favorite theory of the writer in the 
matter of flower grouping; and the other day 
he found it gracefully exemplified on the draw- 
ing room table of a friend, by a graceful half 
wild bouquet from field and garden, formed 
with the free grace and uncrowded arrange- 
ment which, as nearly as may be, illustrated 
his views. Ids needless to Btate that a lady's 
fingers and a lady's taste were the joint au- 
thors of the composition. In the arrange- 
ment, each flower and grass of the gathering 
had been made to find its seemingly proper 
place, UDJostled by its neighbor, and so freely 
and easily located in its basket work recepta- 
cle, supported on three slender canes of bam- 
boo, that even its foliage had room to display 
its graces and modes of growth. With the 
permission of the lady flower grouper herself, 
a drawing was at once made, a reproduction 
of which, in the form of a careful wood en- 
graving, and for which we are indebted to our 
valuable contemporary, will be found on this 
page. 

The central object was a small spray of guel- 
der rose, with two or three of its spherical 
masses of snowy flowers, surrounded and sup- 
ported by their own leaves. There was also a 
rose, perhaps one of the first of the season in 
the garden where it was gathered ; and there 
were some smaller Scotch roses, accompanied 
by sprays of their miniature foliage. There 
was also, it will be seen, a flower of white pink, 
with buds, and with leaves which have room 
to display their delicately slender forms and 
the pale glaucous hue of their dainty green. 
A common corn flag towered in the center; 
and on the left was a siDgle iris, backed by its 
blade-like leaves. Grasses of several kinds 
shot upward, crowned by their feather-like 
inflorescence, which added a pleasing light- 
ness and careless grace to the composition. 
The effect was hightened as regards color by two sprays, 
not more, of pelargonium flowers, gathered with their 
leaves, and by two or three kinds of fern, one gracefully 
weeping frond being allowed to droop negligently to the ta- 
ble, the slender extremity of which curled itself fantastical- 
ly, as with a set declaration against primness, trimness, or 
any kind of slavish formality. 

The value of grasses for arrangements of this kind is well 
shown in this case. Ferns themselves cannot show so airy a 
grace or such delicacy of form, Many graceful wild grasses 
may be gathered in the fields, and many beautiful hardy 
grasses are as easily grown in any cottage garden as the hardy 
flowers of which this charming bouquet was composed. 



*n the intervals. With wider intervals the exterior magnet- 
ism is diminished, the interior increased ; and gradually the 
plates act as if they were independent. 



Carbon In Cast Iron and Steel. 

M. Boussingault contends that in cast iron, and in certain 
steels, the carbon is in two states — (1) combined with the iron 
and therefore invisible ; (2) disseminated in the metal, either 
as an amorphous black powder or in brilliant crystaline lami- 
na;, constituting the graphite of mineralogists. There is reason 
to believe that when cast iron is in fusion all the carbon is 
combined and is invisible, but that a portion becomes free 
on cooling. On acting upon a carburetted iron with acids, 
the state of the carbon is at once made known. The free car- 
bon remains mixed with the insoluble residue. If no graphite 
is present, but merely combined carbon, tkore is no carbon- 
aceous residue. The carbon is eliminated during solution, 
imparting a characteristic fetid odor to the hydrogen gas giv- 
en off, due to volatile oily matters. This oily matter was 
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A JUNE BOUQUET OF GRASSES AND HARDY FLOWERS. 

noticed by Proust in 1799. M. Chevreul remarked that in this 
case chemical forces give rise to compounds analogous to those 
formed by vegetable organisms. More recent researches have 
established that these compounds are not merely analogous 
but identical. The author does not believe that a steel exists 
absolutely free from carbon. 



magnets. 

M. Jamin describes experiments which support these three 
propositions: (1) The number of elementary magnetic threads, 
and so the quantity of magnetism a magnet may contain, de- 
pend only on the middle section. (2) The opening (epanouisse- 
ment) of the poles of these threads, or the distribution of in- 
tensities, is regulated by the form and extent of the exterior 
surfaces of the magnet. (3) If the surfaces diminish, the ten- 
sion increases till they bscome insufficient to allow of the ele- 
mentary poles opening out, and a portion of the two contrary 
magnetisms disappears, reproducing the neutral state. 

On combining 22 magnetized plates (each 04 inch long, 
004 inch thick, and 2 inches broad) in a bundle, with paste- 
board 033 inch thick between adjacent plates, each plate 
lost magnetism, and so the bundle, the loss of the latter be- 
ing 50 per cent, which is less than in the case (first experim- 
ented on) of superposition without intervals ; the loss was 
then 66 per cent. In this first mode all the magnetism retained 
was carried to the exterior; there was none, or almost none, 
between the plates. In the other mode the quantity remain- 
ing (151 "1) was divided into two portions - — (1), 855, which 
was expanded on the exterior ; and (2), 656, which remained) 



Ex-Commissloncr of Patents S. S, Flsber. 

With the deepest regret we record the death, by drowning, 
on August 15, of Samuel S. Fisher, Esq., of Cincinnati, O , 
formerly Commissioner of Patents, the duties of which im- 
portant post he performed with the most distinguished 
ability till the end of the year 1870, when he resigned. The 
accident which terminated this useful life was truly calami- 
tous, as Mr. Fisher's son was drowned at the same time. 
They left F.linira, X. Y., on a summer boating excursion, 
intending to float down the Susquehanna to Havre de Grace, 
and enjoy the wonderful scenery which tbat river presents. 
The boat was unfortunately capsized in the Conewago Rapids, 
fourteen miles below Harrisburg. 

The record Of Commissioner Fisher will long sur- 
vive him. His learnirjg and practical good sense, ac- 
companied by great force of character, gave him more 
than customary authority over the important department in 
which he presided, and enabled him to carry out many salu- 
tary reforms in the administration of the Patent Office. As 
a patent lawyer, he was widely renowned, and many of the 
most important litigations were entrusted to him, and some 
very heavy cases were in his office at the time of his death. 

Commissioner Fisher served his country in the late war, as 
Colonel of an Ohio regiment, was President of the Board of 
Education in Cincinnati, and has filled many other impor- 
tant public positions. 

Recently, at New Haven, Conn., and vicinity, there was 
continuous rain for nearly forty hours, during which period 
eleven inches of water fell — one third of the annual fall. 



Sword Manufacture In Birmingham. 

The manufacture of swords is one requiring great skill in 
all its departments. Success in this work depends upon 
the acquired skill, the long experience, the educated eye, and 
the manipulative power which seem to require many gene- 
rations of workmen before they are attained in their higher 
excellence. The slightest mistake in working would make 
a sword blade useless, and this applies to each of the three 
great processes throu5h which it has to pass — forging, tem- 
pering, and grinding. From the necessity of all the work 
being skilled work, each part of a sword — the blade, the 
grip, the hilt, the scabbard — is made by hand, and the wit- 
nessing of the manufacture is thereby rendered especially 
interesting. For the excellence of his swords, and for the 
skill displayed in every part of the work, no name in the 
history of the trade surpasses, and few if any rival, that of 
Mr. C. Reeves, of Birmingham, Eng., over whose works, w.th 
such efficient guides as Mr. Reeves and his son, says Iron, 
we shall now conduct our readers, in order that they may 
witness the making of a sword under the 
most favorable circumstances. 

FORGING THE BLADE. 

The first process is the forging of the 
blade. The steel comes from Sheffield in 
double molds, (the length of two blades), as 
it is called, and is the best steel, and is 
in strips, each strip being the length of two 
s words. The workman takes the strip and 
first breaks or cuts it across the middle. 
The handle «nd of the blade is of iron, as 
this metal bears more knocking about and 
can be used in a manner that would be 
fatal to steel. The iron end is then putin 
the fire, and the tang, or part to fit into the 
hilt, is forged. The blade is then passed 
through the fire a large number of times, 
and beaten out on the anvil in order to 
distribute the metal equally in every part. 
At the same time the furrow is worked up 
the center of the blade, wide or narrow ac- 
cording to the pattern and size required. 
In those known as Scotch blades two fur- 
rows are beaten. This is a work requiring 
great care and skill. The future worth of 
the blade depends upon the skill of the for- 
ger. The slightest defect or inequality in 
the distribution of the metal makes the 
blade to that extent imperfect. With a 
skillful workman this is, of course, of 
rare occurrence. He knows precisely the 
amount of hammering required. It may 
be noted here that every blade passes 
through the fire no fewerthan twenty-five 
times before it is completely forged. 

TEMPERING THE SWORD BLADES. 

After forgiDg follows the most delicate 
and important part in making a sword 
blade — tempering. On this process de- 
pends the perfection of the weapon, and 
it is quite pleasant to listen to Mr. Reeves 
while he descants on this part of the work. 
The object of tempering being, of course, 
to give the steel the required elasticity, it 
must not be too hard or it will break, and 
it mustnot be too soft or it will bend ; but 
must be so equally tempered that.when its 
point is pressed on the ground, the blade 
will, when free, at once take its natural 
Bhape without hurt or detriment in the 
slightest degree. The mode by which this 
great, this necessary quality, is secured is as simple as it is 
effective. Before the blade can ba tempered it must be made 
extremely hard ; this is done by first passing it through the 
fire, and then, while hot, it is plunged into water. The first 
plunge hardens the blade to such an extreme hardness that 
it is as brittle as glass, and if thrown down would break into 
pieces. Again it is passed through the fire and then beaten 
straight, for the effect of the action of the water on the hot 
metal is to make it of all shapes. Just at the point at which 
the blade takes a particular color, known at once to the prac- 
ticed eye, it is again plunged into the water which, in tech- 
nical language, " prevents it going down lower," and is tem- 
pered. It can now be bent backwards and forwards with- 
out any fear of its breaking, and is ready for the grinder. 

GRINDING THE SWORDS. 

The grinding is done on the best Leeds stones, the blade 
being placed in a frame of wood, and its surface pressed on 
the stone until the work is done. This also depends upon the 
Bkill and the eye of the workman. In grinding the furrows, 
a stone of a peculiar construction is ueed. The face is cut 
into raised flutings of the size and shape of the furrows of 
different swords, and on these the blade is pressed, and the 
furrow effectually ground. This is called the hollowing stone. 
Each blade takes from an hour and a half to two or three 
hours grinding, according to its quality. We saw one blade 
ground, and also some matchets, a kind of scimitar knife 
used for cutting down sugar canes, etc, in India. 

SWORD POLISHING. 

The blade is now ready for polishing. This is done on 
lathes worked by steam. Different sized wheels are fitted 
on the spindle, and lard oil and double washed emery are 
used in the operation. The blade is often put into lime dust 
during the process ; and on the lathe brush used, a crocus 
dust, of deep purple tint and ground very fine, is thrown over 
the brush, and a most brilliant polish is the result. Scab- 
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bards and hilts, and other ornamental parts of the sword, are 
also polished in much the same manner. In the case of 
scabbards, a larger whesl is used instead of the ordinary lathe 
brushes. When polished, the blade iB ready for the hilt and 
scabbard ; so we will now see how these are made. And 
first for the scabbard. 

MAKING TIIE SWORD SCABBARDS. 

In making a scabbard, the workman takes a piece of flat 
steel cut to the required size. He first placeB it on the top 
of an open vise, and beats it with a wedge-shaped wooden 
mallet, bringing the two edges closer together each time it 
passes along the vise. It in then beaten on both sides until 
they almost meet ; a mandrel is then put down it, and the 
steel beaten close round the mandrel, both edges being ham- 
mered over. The edges are then soldered. It is next beat- 
en on an anvil all round, the mandrel is withdrawn, and 
the scabbard is ready for the drag, which is a piece of iron 
fitted to, and fastened on, the bottom of the scabbard. The 
bands are then put on, and the scabbard, after being filed 
and smoothed, is ready to be polished. 

MAKING THE SWORD GRIPS. 

The making of the grips is also a very interesting bit of 
work. These are the handles by which the swcrd is gripped, 
hence the name. A grip at first is a bit of walnut, oblong in 
shape, but narrower at the etd than the top. The back, 
which is made of metal, is placed on it, and the wood is 
worked into the required shape by files. A large number of 
different shapes, sizes, and cutting powers are used in this 
work. When the top has been cut, the grip shaped, and the 
tenon for the ferrule made, it is then " balled." For this 
purpose it is fastened in a vise, a three-sided file cuts a deep 
indention at regular intervals, each division is rounded or 
balled by a file, and the indentions connected by slanting in- 
terstices cut by a handsaw. The grip is then drilled through 
in a lathe, for the purpose of receiving the tang. When this 
has been done, a piece of the skin of a dog fish, which has 
been a long time soaked in water, is cut off. Every bit of 
flesh on the inside of the skin is then carefully cut off, and 
a piece of pure skin is left. This is put round the grip, a 
piece of string or wire is fixed by a loop to a piece of steel 
fastened in the vise, and the workman binds the fkin tightly 
round the grip by winding the string or wire round the 
space between each ball. It is then filed and the back fitted 
on again. In making a grip, it passes through the work- 
man's hands no fewer than thirteen times. 

DRESSING THE HILTS. 

A hilt is at first a flat bit of metal of a peculiar shape, and 
may be cut to any pattern. A large number of these are 
used, which are all made to a regulation size. The pattern 
used is placed on the metal, which is then marked. They are 
then filed and cut by hand, beaten on blocks and knobs into 
the shape of the hand, and afterwards polished, and made 
ready to be fixed to the sword. 

This iB called mounting. In the cheaper swords, the blade 
is bought from one person, the hilt from another, the scab- 
bard from a third, and so on. But in this manufactory eve- 
ry part is made in the works, and each piece is prepared to 
suit and fit the other parts, so that when fitted together the 
swoid is firm and sound; and the parts never give way or 
become loose, as they do when stuck on to the tang of a 
blade without any reference to their weight or suitability for 
each other and the blade to which they are attached. In such 
cases the parts with little wear become loose and rickety, 
and depend only upon the small rivet at the top for their 
security. In ordinary swords the blades and hiltB, after hav- 
ing been ground, filed, and polished, are taken into the 
mounting shop. There the tang is placed in the grip. The 
hilt is fastened on by passing a rivet into the top of the grip, 
and fastening it to the tang. The hilt is drawn over this 
rivet, which passes through a hole at the top. It is then 
filed and broken off at a short distance from the hilt. The 
rivet is then welted by being filed, and smoothed until it 
has the appearance of an ornamental knob, forming an in 
tegral part of the hilt. These swords are now complete. In 
the mounting of best work, great care and skill are required. 
In the mounting shop, a very ingenious tool is used, called a 
float. It is a long bit of steel, shaped almost like a tang, 
with a series of blades along its surface. The grip iB worked 
to and-fro on the float until it is cut to the exact size and 
shape of the tang on which it is to be fixed. Great skill is 
required in this delicate operation. In this mounting room 
the swords are proved. This is done by placing the point of 
the blade on the floor, and bending it backwards and for- 
wards. After it has stood this test, it is subject to another. 
The workman strikes the blade strongly on a wooden block, 
both on the edge and back, and can tell by the ring whether 
it is of true and perfect quality. By these tests the slightest 
fault or flaw would ba detected, for a very small fault, in- 
deed, would cause the blade to break. 

The scabbards are lined. In the ordinary sword, two thin 
strips of wood of the shape of the scabbard are placed on 
either side, and they must fit so accurately that neither in 
drawing nor in sheathing the sword must the slightest ob- 
struction be perceptible. In the better swords, leather is used 
in lining. 

In the mounting and ornamenting of swords, any amount 

of artistic work can be employed either on the blade, the hilt, 

or the scabbard. The rank of the officer is indicated in this 

manner, and naval swords are ornamented differently to 

military. The work put on presentation swords is often most 

elaborate and expansive. 

•» ««» «• 

A New Pavement, by Charles Pennington, of London, 

consists of a b a d of concrete covered with an elastic layer, 

such as tar ard tan bark. On this layer the blocks of stone 

are set, the crevices being filled with concrete. 



A NEW SCIENTIFIC MUSEUM. 

Operations have begun for the erection of the Peabody 
Museum in New Haven, which, when completed, will con- 
tain some of the largest and richest zoological, geological, 
and mineralogical collections in the world. The institution 
is founded under a bequest of $150,000 from the late George 
Peabody, and is designed to bear the same relation to Yale 
College as the present Museum of Comparative Zoology 
does to Harvard 

The buildiDg will consist of a central edifice and two wings. 
For the present, only one of the latter is to be erected, with 
a frontage of 115 feet on one street and 100 feet on an- 
other. It will cost $1GO,000, be built of brick with stone 
trimmings, fireproof, and contain, including basement four 
available stories. 

The fourth story is assigned to archeology and ethnology, 
the third to zoology, the second to geology, tie first to lec- 
ture rooms and mineralogical collections, and the basement 
to working apartments and a large class of heavy specimens, 
showing fossils, foot prints, etc. 
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The Brazilian Telegraph. 

The great ocean cable between Lisbon, Portugal, vid 
the Azores, and Rio Janeiro, Brazil, is now complete and 
open for business. The charges from New York to Rio 
Janeiro are about $2.50 per word. The message goes via 
England, and through some eight thousand miles of sub 
merged cables. Complimentary messages have been ex- 
changed between President Grant, the Emperor of Brazil, 
the President of the Argentine Republic, and the President 
of Uruguay. 

Last year the section of the above cable between Lisbon 
and Madeira was broken, and so remained until the present 
summer, when the two ends were fished up, joined, and 
relaid. The depth of water at the place of fracture was 
2,500 fathoms, or about 2i miles deep, and the successful 
finding, raising, and joining of the broken ends at sea, 
shows the great perfection of mechanism and skill that has 
been acquired in ocean telegraph engineering. 



United States Circuit Court, Southern District of 
Ohio. 

PATENT BOILER FURNACE.— GIDEON BANTZ PS. JACOB EL9A8 et at. 

fin equity.— Before Swing, J.— Decided June, 1871.] 
Swing. Judge. 

The bi'l in thlB case alleges that the complainant was the original and 
first inventor of an " Improvement in nolle-- furnaces for burning wet 
fuel," for which he received a patent, June 22, 1853; that he surrendered 
said letfera patent. February 6. 1872, and obtained new letters paten' th«re. 
for, which were afterward extended for seven years from June 22,1873 * 
The bill then prayB that defendants may be compelled to account for and 
pay over the profits of the infringement, and m*v be enjoined from mak- 
ing, vending, or in anywise using the patented improvement * 

It is claimed, by respondents, that there Is no iulrlngeinent.* because the 
combustion chamber or reservoir of the complainant is one having a cyma- 
reveraa bottom, with narrow throat, whereas the n-uiibusllon chamber or 
reservoirof the respondents has not the ci/ma-reversa bottom, but, Iran one 
which Is flat and set inclined, and has a wide tnioat Instead of a nar- 
row one.* 

I th'nk, however, that the leading idea of the complainant is found In a 
combustion cliamber or reservoir arranged In Its relations with i he tire 
chamber and boiler, for a particular purpose, rather than In the particular 
form of the back or throat of such ciiamoer or reservoir. 

Decree for complainant. 

I John E. much, and Fisher tt Duncan, for complainant. 
Jacob Sckrmler, tor defendants, i 



United States Circuit Court- 

PATENT TABLE TRAY.— LUCY A. DOI1 



'District oJ niansachusetts. 

!HTY, ADMINISTRATRIX, VS. JAME8 



Fast Trotting. 

At the Buffalo, N. Y., races, August 7, the famous horse 
" Goldsmith Maid" trotted the mile in 2m. 15^8. After the 
raCe, the Maid was stripped and led in front of the judges' 
stand, when the immense crowd arose and greeted her with 
deafening cheers. Her driver, Budd Doble, was ordered on 
the judges' stand, where he received a becoming ovation. 
In 1807, the racer "Ethan Allen" trotted a mile in 2m. 15s. 
But both these performances were surpassed by one of 
" Goldsmith Maid's" three one mile heats at Rochester,N Y., 
on August 12, which was trotted in 2m. 14Js. 

Running horses make much quicker time than trotters. In 
1850, the English horse "Black Doctor" is reported to have 
run the mile in lm. 40a. 



I In equity. -Before Clifford, Judge.— Decided May 29, 1871. ] 
Clif>'Or», Judge. 

Letters patent were granted to Nathaniel Waterman, on May 12, 1F63. for 
an Invention consisting of an improved table tray or waiter, as rti'lv de- 
siriber In the specification, and tlie record shows tnat the original letters 
patent were subsequently surrendered and reissued, as alleged in the bill 
of complaint, and that the complainant is the sole owner of the described 
invt ntion, ss secured In the reissued patent «n which the suit is founded.* 
Various defenses are set up in the answer, of which the foliowlngare the 
only ones which require to be noticeo : 

First. That the Invention Is not patentable. 

Second. That the person named In the original patent, as the patentee, 
was not the original and first inventor of the improvement. 

Third, ihatuie reissued letters patent were fraudulently obtained in 
violation of the rights of the respondent, and that the patent as reissued 
" covers more that was contained " in the original patent. • 

Decree for complainant. 

[^i. .4. Ramiey. for complainant. 
C. D. Wright, for defendant.! 



The Chassepot as Altered. 

Two years ago, the French government decided to adopt 
the metallic cartridge in ita military equipments, a»d an 
official commission was appointed to ascertain the best plan 
for altering the Chassepot rifles, one million or more in num- 
ber, so as to receive the new ammunition. The commission 
has juBt decided to adopt the plan of alteration proposed by 
M. Gras, Captain of Artillery. The altered ChassepotB will 
have a range of from one and a half to two miles. At a 
range of one and a half miles, the bullet has force enough to 
flatten against an iron plate. The accuracy of fire is very 
satisfactory. 

»-.#!-• 

The August Meteoric Shower. 

In the vicinity of New York, clouds obscured the heavens 
on the evening of August 10, and few observations of mete- 
ors were made. But we learn from a correspondent at 
Martha's Vineyard, Mass., that, near Edgartown, many 
beautiful meteors were seen. 



DECISIONS OF THE COURTS. 



NEW BOOKS AND PUBLICATIONS. 

An Illuminated History of the Would. 

We have lately received an educational novelty, wliich. after examina- 
tion, we can recommend to tire notice of teachers and students as a valua 
blc and useful aid to study. 1: is a chart, handsomely mounted and 
printed in colors, and in dimensions twenty-two feet long by th'rty inches 
nide. Its aim Is to teach the history of the world, biblical, ancient, mediae- 
val, and modern, ranging over the enlire period of human knowledge, from 
4004 B.C. to 1874 A.D., or 5,878 years of historic time. The plan adopted, 
which is a very Ingenious one, is to represent the progress of time by a con- 
tinuous black line, which Is divided into centuries, decades, and years. Par- 
allel with this are other lines, or streams, representing nations, and the 
division or flowing together of these indicates conquests, foundations of 
new States, and similar events. The arrangement of the map is such that 
the student sees at a glance exactly the condition of the world at aay given 
date; and by the aid of colors, pictures, arrd similar helps, he is given an Idea 
of the progress of arts, names and succession of rulers, and similar facts 
Important to be remembered. We need nor point out the obvious utility 
of this remarkable production, since It Is well known that, while a person 
may readily master the history of one people, he frequently, in taking up 
that of another nation, is at a loss to connect contemporaneous events, and 
hence the various records remain detached in his mind, instead of uniting 
to form a single and detailed history of mankind. With the chart under 
review, such a difficulty need not be encountered, since the student, while 
at work upon the history of a single nation, need only glauce at the map to 
be informed at once as to what the rest of the world was doing during the 
periods passed over. The execution of the work is excellent, and Ind cales 
an immense amount of labor and research on tire part of the author, which 
should not go unrewarded. The length of the m»p necessitates its mount- 
ing upon rollers and arrangement in a neat f.-ame, In which it is hung 
against the wall so as not to occupy more than three feet of space, suitable 
cranks on the ends of the rollers allowing the chart to be unwound like a 
panorama. The author is Mr. S. C. Adams, of Cincinnati, Ohio. The price 
is $15. 

Manual op Patent Law, with an Appendix upon the Sale 
of Patents. By William Edgar bimonds, Counsellor in 
Patent Cases. Hartford, Conn. : Published by the Au- 
thor. 
A concise and useful little book, explanatory of the patent law and 

practice. 



1S59 



United States Circuit Court.— District of ITIassachu 
setts. 

BOTTLE FASTENER.— PATENT OF D. W. PUTNAM, GRANTED MARCH 15. 
AND EXTEDED FOR SEVEN YEARS, FROM MARCH 15, 1873.— HENRY W. 
PUTNAM V*. EPHRAIM D. WEATUEEBEE, et at. 

fHeard at Portland, Me., July 10, 1871.] 

Shepley, Judge : 

In the view which I take of the first claim of this patent., which is "form- 
lng the fastener at (he part that conies over the cork of a piece of wire of U 
form, with the ends returned and connected to the bottle, in order that the 
pressure on the cork or stopper maycause ttie fastener to hold more secure- 
ly, as specified," considering it in connection with the specification in the 
patent, it Is not necessary that the wire which forms the U should be re- 
turned unon itself in a direction directly the reverse of that in which it is 
before the turn; but it Is a sufficient com n l lance with the first claim of that 
patent if the wire. Instead of being returned In a reverse direction from 
that which 1t had before, Is returned at right angles, or approximately so, 
so as to be connecierl with the wire which encircles the neck of the bottle 
in the mannerspecified in the patent. In the construction which I give to 
this Qrst claim there can be no question that the defendant's contrivance 
is an infringement. The only question, therefore, for consideration is 
whether the nrst claim of this patent be or be not a valid claim, and tnat 
question is one of significance, principally in its relation to the Allender 
contrivance. The Allender contrivance wab considered by tire Commis- 
sioner of Patents when this patent was granted Ttie disclaimer of the 
patentee clearlv lias reference to a contrivance iike the Allenser contri- 
vance; and, taking that Into consideration, the Patent Office granted the 
patent. It has since been sustained by the adjudications of several of the 
federal courts.lt has been In exlsteneea lone lime, and it has been renewed 
by the PatentOtnoeaiter tne expiration of the original term. Unucrthese 
circumstauces I think this is a clear case, In whicn the patentee is entitled 
to the presumption, prima facie, which his patent gives, allied as it is by the 
long enjoyment and by the adjudications of the c.urts, and is entitled to 
protection by a preliminary injunction . 

In the construction which I give of the claim, the only defence which 
could be maintained would be to destroy the validity of the plaintln's 
patent; and I think, when the patent has been in existence so long, has been 
renewed alter a contest, and has b-eo adjudicate'! in favor of ihe patentee 
by the courts, lie is entitled to the benefit or It until the ao judication of 
some tribune! shall decide that his natent is Invalid. 

This case Is pending in the Massachusetts district, and when the court is 
in session there, the order for a preliminary Injunc'lon will be issued. 

I do not express any oplnlwn as 'o the question which has been presented 
in the hearingou this cdee as to the validity of the issue of this patent, 
with reference to the existence of the Allender contrivance; hut, as I have 
before said, I think Ihe position in which the patent elands entitles the 
patentee, upon well established principles, to the benefit of the legal pre- 
sume-fine In h's Uvoi ut ii that q'usfonls decided. 

IIP. H Ctiffordt'nQ 2 homas H. Dodge, for complainant. 

Benjamin if,, Thurston, for defendant. ] 



Inventions Patented In England by Americans. 

[Compiled from tire Commissioners of Patents' Journal.] 
From July 22 to July 30, 1874. Inclusive. 
Corset Clasp.— J. P. McLean, Brooklyn, N.V. 
Electric Telegraph.— It. K Boyle, New York city. 
Electro- Magnetic Governor.— J. M. Bradford, Portland, Me. 
Fastening Seams. — J. W. Davis et at., San Franci6co, Cal. 
Faucet.— F. Roach, Boston, Mass. 

Mattress.— G. N. Torrance (of Philadelphia, Pa.), London, England. 
Needle-Threading Hook.— H. Wells, Woburn, Mass. 
Oil from Petroleum.— H. W. C. Tweddle (of N. Y. city), London, Eng. 
Packing for Bottles, etc— O. Long, Boston. Mass. 
Reaping Machine.— W. A. Wood Company, Hoosick Falls, N. T. 
Safety Lamp.— B. Tappan. Steubenvllle, Ohio. 
Solar Compass.— C. T. Pierson, Ramapo, N. Y. 
Speculum.— E. D. Pape, New York city. 
Steam Pump.— W. Atkinson, Gardner, 111. 
Steel Manufacture.— T. S. Blair, Pittsburgh, Pa. 
Tape Weaving Machine.— F. K. Burlock, Birmingham, Conn. 
Transmitting Music byElectricity.—E. Gray, Ch:cago, 111. 



%tm\ %mt\tm and Jariip patent,*. 

Improved Fireproof Roof. 

Frederic J. Hoyt. Batavia, N. Y.-The object of this invention Is to ren- 
der the roofs of buildings in blocks, or where built close to one another, 
not only waterproof but fireproof. The ordinary flat roof Is built on 
an Incline from front to rear, and is covered with a waterproof composi- 
tion. The front wall Is extended a foot or more above the roof. The side 
walls and rear wall are brought to a level with the front wall, leaving 
spaces in the side walls near the top, for fltting in joists three feel apart, 
on which, from front to rear, strips of wood are fastened on edgewise, one 
fourth inch apart. This Is covered with a waterproof composition. on top of 
which is placed two to three inches of loose gravel, screened so that none 
will pass through the openings into the lower roof. The waier passing 
through this upper roof falls on thelower roof, and runs oil liy conductors 
arranged through the wall and Into the lower roof In the ordinary manner, 
which also serve as air holes to ventilate the space between the two roofs. 
Improved Lantern. 

Daniel Lordon, Fremont Center, Mich.— The bottom of the lantern la 
made double, with a series, of holes connecting with a hollow space for 
purposes of ventilation, a chamber beneath the wtck chamber, and a tube, 
connected therewith, which passes upward through the globe. An oil tube 
on the globe connects the oil chamber with the wick cham'-er. A wick !n 
the end of the oil tube may be adjusted to allow the oil to flow to the wick 
chamber fast or slow. There Is an Inverted funnel over an opening through 
the oil chamber connected with the tube by which heat Is conducted down 
beneath the, wick chamber. A strong current of heated air passes up 
through the opening, and 1b caught by the Inverted funnel. The oil in the 
wick chamber is thus eoon heated, and the burners consequently aflord a 
clear and bright flame. 
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Improved Expansible Wedye. 

Robert Xesbitt, Franklin, Pa., assignor to himself and J. E.Tlklob, same 
place— This wedge le comoosed of two tapering pleceB, triangular In 
cross section, having the outer edge of each piece serrated to prevent 
withdrawal. A tapering screw engages with a tapering female screw, cut 
between the two parts of the wedge, and, when driven down, expands the 
parts. 

1 111 proved Machine for Perforating Paper. 

f.yinan A. Poson, knfleld. Conn.— ThlB invent'on consists of a serial 
puncMng machine, for p"rforatlng duplicate sets of pattern cards lor jac- 
quatd or flcured weaving, and for perforating figures or designs for other 
purposes. In which ttie punches are arranged so that, for making different 
patterns, >ome of them nrvy be permitted to rise and not perforate, while 
others are held so as to perforate, the material to be perforated being 
moved ngalnst the punches. A perforated scxagon beam, termed a card 
cylinder, working the pattern cards of the pattern to be perforated, 1b 
combined with th»> punching machine, and is so contrived that the pattern 
cards of t tie pit tern to tic perforated or duplicated move keys (which act 
a-' stop' to punches! from over the punches which are not to act, and allow 
them to rl"' 1 aud allow other keys to remain over those punches which are 
in act, an tl retain those In their working position ; or the operation may be 
the reverse of this, moving keys overpuncheB which are to act, and allow- 
ing the keys for punches which are not to act to remain stationary. After 
e'ich operation, there Is a plite so combined with the working of the per- 
forated cylinder, and key* which act as stops to the punches, as to return 
all the keys to tuetr first position for the selection from the whole by the 
uex*" pittern curd, aud thus cause the perforation to be made In accord- 
ance with the pattern to be duplicated or perforated, whatever It may be . 

I in pi uvud Sail Iron. 

Charles K. KuThbnn and Henry Shaw, Worcester, Mads.— The Iron has 
two h riles bored in It close togftther, near the center of the top. In Its longi- 
tudinal iixis, said holes being slightly Inclined front each other from the 
top downward. The standards are jointed together, and below the joint 
Have f he vertical portion fitted to enter the holes. Above the joint thev 
branch apart wide enough to receive a wood handle, which has a rod ex- 
ti- riding through 't, with a screw-threaded protection at one end screwing 
linn <>ne stiinl-irri, and a square and round projection at the othereud 
pns^ing through a square hole In the standard, and having the cam pivoted 
to its o*ul. The cam Is arranged to press the standards toward the handle 
when turned downward, so aB to cause the parts to bind In the holes, and 
rhus mike the h/mdl e fust to the Iron. By releasing the cam. and shifting 
the round nart of the rod into the hole of the standard, the rod maybe 
turned to idi-iiu the handle for holes, more or le = s distant from each 
other, or of different sizes, and to regulate the binding pressure. 

Improved Earth Auger. 

!>e^rer Page, Montieello. Iowa.— The ssnd auger Is provided with valves, 
which lake up the lorse substances fed by the cutters of the auger. A 
cylindrical bucket fits tightly to a rim of the auger, and slides by means of 
its co -.ileal to;> part on the auger shaft, to which it Is firmly applied by a 
her screw. The conical top prevents the bucket from catching under the 
curb when woi king in tide or under it. The load of the bucket Is readily 
discharged at the top of the well by loosening the set screw and raising 
the bucket, the sand flowing instantly out between the auger and the 
lower end of the bucket. When the bucket is filled with muddy water, 
the sediment clo«"?s every crevice In the bottom and makes the bucket 
therefore watertight. 
Device tor Keeping Si earn Boiler* Clear of Scale and Sediment, 

WllMam O'Brien, Mattoon, 111.— The scraping frame Is compo&ed of lon- 
gitudinal bars, having cross bars firmly riveted or bolted to them. The 
two cross imrsat the ends of the frame are provided with eyes. Station- 
ary rod's are at! ached to the sides of the boiler, which support the frame by 
mean« of th-se eye=. The frame, as a whole. Is an arc of a circle of a diam- 
eter coneppnnd'ns with the biller. Scrapers are attached to the bottom 
of each cros_< bar, which, as the frame Is moved back and forth, are placed 
so ;is to just clear the bottom of the boiler und scrape therefrom any sedi- 
ment or scale which m*y settle on the bottom. This frame is operated 
from the front of the boiler by means of a rod, which passes through the 
ha? A. 

Unproved Riding Plow. 

John H. Pavton, Hantoul. 111.— This is an improved riding or sulky plow, 
flo constructed that It may be readily adjusted to plow deep or shallow, or 
to turn a wtd' 1 or n narrow furrow, and may be easily raised from and low- 
ered into the ground. T'ie cutter is rigidly connected with the axle, so as 
to b^ entirely Independent of the plow, and so as to be held firmly to Its 
wor k. 

Improved Gang Plow. 
Finler R. Crothers, Sparta, Til.— This Improved gang plow Is so con- 
structed that the pinws may be readily adjusted to cut wide or narrower 
fnrrow=. The tongue mav be moved toward either side, to adjust It for 
three horses while keeping It parallel with the line of draft, aud without 
moving the line of draft from the center of the machine. 

Improved Cnr Coupling. 

Theo. T. Sno'wffll, O^age, Iowa.— This Invention relates to means 
whereby great plmohcitv, efficiency, and economy arc imported to the ordi- 
nsrvcir coupMng. bv dt^oenstnir entirely with the complication of par*s 
n n w In use and combining a coupling pin and crank shaft so that the former 
1* held up by a weight or sprint, yields to the pressure of an Incoming link, 
and rises to lock the link as soon as tbe latter has ceased to bearupon it. 

Improved Bolt Heading Machine. 

.Tames »nd John Kenned 1 .-, IMnlnville. Conn.— Th's Invention consists in 
several important chances In the ordinarv machines for making Bquare 
peeked bolt 1 *, whereby the machinery is simplified and rendered leBS liable 
to accident, while much greater uniformity and excellence in the manufac- 
ture is attained. 

Improved Cnr Coupling. 

Dally S. Moore, Chicago. Til.— Th's invention relates to that particular 
c1h c s of car coupling* wherein each drawhead Is provided with a horn over 
wh'ch the 11 nk 1? passed. The Invention consists In novel means for auto- 
mntlna'ly coupling with such a ri>i-1ce, and also in means whereby tbe 
drawhead may be better adapted to this mode of coupling. 

Improved Churn. 

VithanU'l Kwfng, Houston, Texas.— This Invention relates to means 
wherohv the d . «herft of plunge churns rosy be speedily, conveniently, and 
Rce.urnteiy nrl.(nsi«d to the quantity of milk which constitutes the churning 
at nny one time »r<d also whereby a detachable churn itself may be easily 
av<d securelv fathered to a frame just previous to the commencement of 
the churning operation. 

Surfacing Sheer Iron to Resemble Russia Iron. 
John Stack-house, Allegheny, Pa.— The sheets of ordinary Iron of good 
qua'lty are nln'.ed In packs of four sheets, and immersed In a solution of 
oxalic acid and water. When tbe Iron Is heated, the water evaporates, 
leaving a slight film on the surface of each sheet of iron, which Is eon- 
verted into oirbonle acid gas. This gas combines with the Iron, a**id hard- 
ens the surface. The surface of the iron is, consequently, left clean, aud 
tak"s a h'gh nolisli when sheets are rolled, the iron resembling the best 
quality of Russia sheet Iron. 

Improved Wnter Wheel. 

John w. Ross, Delphos, Ohio.— This Invention relates to a turbine wheel 

In which the buckets are arranged to admit the water at an angle of ninety 

degrees, b"t weeu ahnrtzontal and a vertical line. The buckets are formed 

at the upper end on the inner curve of this dome-shaped chute rim, and 

they are concaved in cross section on a radius a little smallerthan their 

breadth -it the toi. From the top they widen downward, so that from the 

q larter circle of the top they increase, to nearly three quarters at the 

lower end. wh*»re, by their spiral carve, they come to the form of an 

uti-ight trough, froni which they discharge the water directly downward. 

By this curved or do*n°-shaped form or the chute rim and the upper end of 

t h > '1 inkers. c> nb'ii vl with the coacive'shape of the body of the buckets, 

t,h » water is delivered to the wheel, flowing direct and tn solid columns, in 

which it is moot effective. 



Improved Corn Dropper. 

Richard Peter Montague, Whitley's Point, III.— The frame of the device 
consists of two side bars and two cross bars framed to each other. To the 
axle Is attached a cylinder, in which is formed a zigzag groove, the sides cf 
which are concaved to receive the ball pivot, which revolves upon a bolt 
attached to the end of a lever, so that the said lever may be oscillated by 
the advance of the machine. The lever OBdllates upon a long bolt, upon 
which Is placed a colled spring, which holds the said lever down to Its 
place, and the elasticity of which allows the lever to move up and down 
upon the bolt as the device changes Its poBltlonin passing over uneven 
ground. The forward end of the lever is pivoted to the dropping slide of 
the planter. 

Improved Harrow and Cultivator Teeth. 

Stephen J. Kason, South Berwictt Junction, Me.— This invention consists 
In a double harrow tooth, pivoted so as to be self-adjusting and self -sharp- 
ening. The teeth are made double, and the working parts are made In the 
shape of right angled triangleB, placed with their inclined sides forward. 
The triangular parts are parallel with each other, and are connected at 
their upper edges by a p'aie, which Is pivoted at Its forward part to the 
harrow frame. 

Improved Damper. 

Matthew Howies, Hamilton. Canada.— This Invention consists of a 
damper which Is weighted at one side, and provided, at the outside of the 
pipe, with a notched disk keyed to the projecting end of the shaft. A 
eliding bar Is guided In a ease above the disk, and engages the notches of 
the same, so that the damper lis retained securely in any desired position 
thereby. 

Improved Seal Dip. 

Benjamin b'. Reinrnund. Lancaster, Ohio.— This Invention relates to and 
consists in means by which gas may be transferred from the retorts to the 
condenser or gas main, with great facility, dispatch, and convenience. 

Improved Washing Machine. 

■George A. Newell, "Wilmington, and John S. Stalliugs, Keuausville, 
S". €.— As the water bolls.lt is forced up the sides of the boiler and clothes 
holder, and through holes upon the clothes, which will soon become satu- 
rated.' The squeezer, as it vibrates, expresses this water, which serves as 
a vehicle for carrying dirt into the bottom of the chamber, from whence it 
will How back, through covered holes, to the boiler. This Is continued 
until all impurities are eliminated from the clothes. 

Improved Sewing Machine. 

Silas H. Hall, Ottawa, Kan.— The needle has its shank flattened on one 
aide, the socket being of corresponding form ; and a notch, in the side, 
receives a slide to hold it from dropping out when the set screw is loosened. 
The detachable head holdB the needle so as to oscillate It a little, to adjust 
and line the eye properly. A setscrew, for fastening the needle in the head, 
passes through a slot In a spring, hanging down from the needle bar, and 
prevents the head from turning too far. There Is a clamp and a thumb 
screw, for fastening the presser to the presser bar by securing a stud on 
the presser In the eye of the bar, so that the preBBer may be changed with- 
out the use of a screw driver. There Is a horizontal slide In a groove, in 
tbe side of the stationary arm, with a stud pin, which enters a curved cam 
slot and operates tbe needle arm. The slide is worked by a crank on the 
top of a vertical shaft, which Is to be turned by a disk running against the 
driving wheel, to be turned by friction. 

Improved Center Piece and Cover lor Cooking Stoves. 

Mary L. Melville and John S. Kldd, Brooklyn, N. Y.— It is proposed to 
construct pot holes in the top plate in clusters with one or more straight 
tides, according to the number of pots to be clustered together, and thus 
adjust them so that the whole of the middle portion over the hottest part 
of the Are will be covered by the pots, having flat sides and standing close 
together, and all of the available portion of the heat thereof will be util- 
ized. The invention also relales to hinging covers to the stove, so that 
they may be turned up and rest on the edge by the side of the pot, and 
thus save the labor of lifting them ofl aud on the stove. The Joints or 
hinges will be on the Btraigiit side ; and where two or more holesareused, 
the covers will be jointed to the cross Tdeee:\ so as to swing up between the 
pots. 

Improved Wheel aud Axle lor Vehicles. 

Sylvester H. Dalley, Olcott, N\ Y.— The wheels which revolve upon the 
axle are made with wide rims projecting upon the outer sldeB, and having 
gear teeth formed upon their luoer surfaces. The journals of the axle 
project upon the outer sides of the wheels, aod are squared ofl close to the 
body of the said wheels, tc fit into square holeB In the center of bars, 
which are placed in vertical positions, aud to the arms of which are at- 
tached gudgeons, upon which revolve gear wheels of a diameter equal to 
about one third the diameter of the wheels. The teeth of the lower wheel 
mesh into a gear wheel which runs upon the Journal of the axle, aDd Is 
formed with a sleeve which extends out nearly to the end of the Journal of 
the axle. Unon the sleeve, close to the wheel, is placed a gear wheel, tbe 
teeth of which meBh into the teeth of the upper gear wheel. A spring Is 
colled around the outer part of the sleeve. By this construction, as the 
vehicle Is drawn forward, the draft applied to the axle will act upon the 
upper part of the wheels, so thit less power will be required to draw the 
machin ; than would be necessary were the wheels constructed in the 
usual way. 

Improved Feed Gage lor Printing Presses. 

John H. Pinks, Woodstock, Vt.— This Invention consists of a pair of 
registering gages for receiving and holdlrg the naper sheets to be printed, 
mounted on Jointed arms which a~e pivoted to the tympan clamp, and so 
contrived that they can be shifted to hold paper of any size that can be 
printed In the press. 

Improved Clothes Dryer. 

Dennis L. Huff, Bay City. Mich.— There is a disk to which the arms are 
attached so as to radiate from the center, and by which they are mounted 
on the top of the post, to revolve horizontally. The said disk Is provided 
with a spindle. This disk covers the socket in the post, and prevents it 
from filling with Bnow and water, by which the spindle would otherwise 
freeze fas': in cold weather. To secure the arms to this disk, the ears on 
the upper side at the edge and the bogs at the center are provided, and a 
hole is madethrongh the ears and others through the b3B6. coinciding with 
them radially, descending from the ears to the center of the bosB. On the 
under side of the disk are strengthening ribs, which unite In the Bpindle at 
tbe center. The post has strengthening ribs and a strengthening collar 
around It at the bottom of the socket, where it Is subject to the greatest 
Rtraln by the spindle. 

Improved Cotton Press. 

John GramelEpacner, Jasper, iDd.— The follower Is attached to the cross 
head, and both are worked by rods. Th» latter are operated by levers and 
cramping pawls. There are also griping pawls for holding the rods 'while 
thegrlpingpawlsletgo. The cramping pawls are connected to the levers 
by a yoke, and they have a spring under them for throwing them up, so as 
to release the grloe on the rod; also to raise them for taking hold again as 
soon as the levers let go. The pawls are coupled to the frame by the link, 
and held by a spring, so as to gripe the rods and hold them against going 
back. A yoke is provided with each griping pawl to hold it down agalnBt 
Its spring and prevent It from griping when it is desired to raise the fol- 
lower. Bars are attached to the two sides of the preBSCase, with holes at 
the slots In thesldeB of the case, to introduce rods above a quantity of 
pressed material, notenongh for a complete bale, to prevent it from spring- 
ing up while the follower Is raised to press in another portion. 

Improved Barrel Head. 

Owen Judge, Carbondale. Pa.— The head of this barrel consists of four 
pieces: two principal pieces which are so much less than semicircles that 
they maybe crowded from the middle to the right and left into the croze, 
and two Bhort pleceB of sufficient width to complete the h ead, but connect- 
ing and lapping at the center. The Inner edges of the principal parts are 
beveled. The smaller pieces are beveled to fit this space, so that when 
their outer ends are placed In the croze, and they are forced down by the 
oentral bolt, they act like a wedge to presB the parts laterally, while mak- 
lngttgnt Joints with them in the middle of the head. A nut plate is firmly 
attached to the center of an anchor piece. Into this a lock 16 screwed which 
forces down the pieces to a level and for ou a tight head. 



Improved Gns Regulator. 

Jules AnBelme Crete, Corbeil, near Paris, France.— This is a regulator 
for gas and other fluids, In which a ball Is confined in a tub 2, through which 
the fluid passes, and rises or falls as the pressure la greater or less, thus 
obstructing the delivery. The apparatus consists of a chamber fitted on 
the gas burner, the water pipe, etc., and formed at its upper part with a 
central channel of definite section, on the Inner surface of which grooves 
or recesaes are formed, which increase the sectional surface thereof. 
The number and section of these grooves or reees3es is so calculated 
that, supposing the central channel to be obstructed, there will pars 
through the grooves (which constitute so many distinct passages leading 
to the burner proper, or to the water outlet) only a desired quantity of 
gaB or water ; or, in other words, the regular delivery. The lower part of 
the central channel Is conical, and the body of the regulator Is so set that 
when the delivery of gas or water Is shut up, a small sphere rests ou 3 
seat at a certain distance beneath the cylindrical portion of the channel or 
passage. The seat consists of two or three pins, which retain the sphere 
above the center of tbe Inlet pipe without closing it completely, leaving 
around the same free passages, while the space between said sea*: and the 
groovedchannel forms a case or chamber, into which the sphere can riBe. 
The operation la as follows: The delivery cock being shut, the sphere 
Stands resting on Its seat. If, now, the cock I 1 opened, and th<: pressure is 
auperlor to two fifths of an ineh, the sphere then will rise, and. getting 
near to the conical part of the central channel, will give access to the 
burner of only the quantity of gas passing through the grooves in said 
channel aud the anuular section existing between s, ud sphere and the 
channel surface. Should the pressure Increase, then the sphere will nar- 
row more and more the annular space, so far as to yomoletely annul It, 
and the gas will then escape only through tit grooves, which are adapted 
for delivery of a volume of gas sufficient for the normal consumption of 
the burner. When the pressure suhsld->s, the inverse ofi'ct will be pro 
duced, the sphere lowering and thus Increasing the escape section . When 
the preasure gets beneath two fifths of an inch, the sph°rc will drop 
again to Its seat, and the gas will escape through the entire channel aud 
itB grooves. 

Improved Pocket Hook. 
Daniel M. Read, New York city.— This invention consist In an imptned 
fastening for pocket books, etc., in which a part of the main plate u mova - 
ble, and has teeth formed upon its Inner edge to take bold of the. catch at- 
tached to the flap of the pocket book. The sliding part has an arm, the 
endB of which overlap the plate to keep the said part in place. The sliding 
part Is moved back by a knob to unfasten the catch, and is connected with 
the end of the arm by a pin which passes through n slot In the plate. The 
Blidlngpart is held forward by a spring. 

Improved Artificial Sfotie. 
Ernest L. Kausome, San Francisco, Cal.— This is an Improved process for 
indurating and removing the excess of moisture from artificial stones by 
the aid of heat and moisture. If the stone contains soluble silica, 't is first 
Immersed in a solution oi" any of the compound silicates. The maximum 
temperature of the solution should be about 212° Kah. When the stone 
has been subjected a sufficient length of time to the actiou of this bath, 
the stones are removed and placed in a separate vessel. The stones are next 
surrounded with an atmosphere of about their own temperature, which is 
moistened by steam, the object being to obtain a greater quantity of mois- 
ture In the atmosphere surrounding the stone than would result from the 
conversion ofthemolBtureln the stone to steam. After maintaining this 
naoist atmosphere at a temperature long enough t-> convert the moisture 
in the stone to steam, the amount of moisture is gradually n:dii<;ed. while 
carefully regulating the temperature. Artificial stom' which docs not con- 
tain soluble silica need not be subjected to the hot bath, but will be sea- 
soned and Indurated by being subjected to the moist, atmosphere and sub- 
sequent dry heat. By the above described procas the hiirfuce of the stone 
le speedily Indurated, while heal and moisture e.re conveniently conveyed 
to the mass, and by the use of the atmospheric treii.nunt ths obnoxious 
surface cracks, consequent upon variable shrinkage of the mass, and «<> 
frequently met with In artificial cement stones, are prevent d. 

Transparent Fluid Compound lor Engraving Pui-ih>mc*. 

Frederick Dlffany, Newark, N. J.— This compound is used for engraving 
with the sand blast when a large surface 13 required to b" cut awav, such 
as In bracelet?, watch cases, etc., for example. When it iv de-li-ed lo orna- 
ment a bracelet, the pattern Is drawn with the coinoound. and stieh por- 
tions covered as may require to be left untouched by the action of acids or 
the sand blast. The piece of metal thus prepared is set uslds for a fow hour? 
until thecompound stiff us, when it 19 ready to be treated with the sand 
blast, which will rapidly cut away all such parts left uncovered. The com- 
pound Is comnosed of benzine, ether, spirits of turpentine, nulla ru bbcr 
shellac, dragon's blood, m»»t1c gum. and alkauet. 

Improved Medical Co in pound or Salve. 

James W. Miller. Leesburg, Teuu.— This Indention consists of a com- 
pound composed of slippery elm bark, the plant known as life eve* lap ting, 
mullein tops, and pure spring water. These ingredients are boiWl down, 
then beef tallow, mutton tallow, Euglfsh rosin, beeswax, and neat's foot 
oil are added. By this method a heallngsalve is pro duced, which Is a reme- 
dy for all descriptions of sores, wounds, bruises, etc. 
Improved Piano Sto ol. 

•eorge A. Ratnseyer, New York city.— The at m dard, which Is supported 
at the ends in the cross birsof the stand, ha* the nut fitted on it. The 
nutls provided with the branching arms, which extpnd a'-ove the upper 
cross bar and supnort the seat sufficiently above it to allow th* 1 n eceseary 
play for It to be adjusted to vary the hight. A friction r>*vl hold's the 
seat, by binding thenutonthe standard, unrt is so arranged t hit the down- 
ward pressure on It by the standard causes It to gripe the stand ird and 
bind It fast. By lifting the seat up, the gripe of the oawl Is destroyed, and 
the seat may be raised without manipulating the pawl, but to lower the 
seat the pawl has to be held away from the R f .a.nda-d. The '-eit mav thus 
be adjusted much qu'eker than with a screw, and without revolving it. 

Improved Manufacture of Friction Match ph. 

Jo Be" J. Machado, Havana, Cuba.— This invention consists of the prepa- 
ration of tbe matches with a composition not liable to ignition, except on 
a prepared Burface of amorphous phosphorus, in such a manner that pnrt 
of the match Is covered with a slower burning com position .while ih • point 
or end Is prepared with greater affinity to the surface for more rip id igni- 
tion. The combustible composition is made entirely waterproof by dip- 
ping it into a solution of alcohol and tannic acid. 

Improved Driving lie in. 

fetillman E. Mathews, Chaska, Minn.— This Invention consists of reins or 
acord connected to them, arranged through tbe bit ring, around tbe bit 
and under the under jaw, from one aide to the other, so that the strain 
tends to gripe the Jaw very firmly between the bit and the part passing 
nnderthejaw. By this means a powerful effect 1b produced on the horre. 
greatly Interfering with his running. It is ali*o proposed to connect the 
reins to the bit rlngby other safety strnpB, to come into action In case the. 
aforesaid cordhreak3. 

Improved Grain Separator. 

r-rauk Johnson, Frederlcksburgh, Mo.— To the upper forward part of 
the Bhoe is attached a board upon which the straw and grain are received 
from the thrasher. The upper part of the receiving hoard Is stationary, 
and the lower part may be hinged to said upper part. The lower edge 
of the lower part is secured adjustably to the shoe. To the adjustable 
board are attached fingers about three Inches apart, and two feet In length . 
along which the Btraw slides while the grain drops thr:ugh. To the shoe ' 
below the fingers, Is attached a frame, to which are attached short tongues, 
which enter grooves In theslde boards of the shoe, so that the forward end 
of Bald frame may be adjusted higher or lower by shifting it from one to 
another of said grooves. The rear end of the frame i ; supported by 
bolts, which pass through the shoe. To the side bars of thi. frame are at- 
tached cross slatB, which are arranged one Inch apart, &uC the forward 
edge of each rear slat one balf an Inch below the rear edge of the next 
forward slat. To their rear edges are attached wire* shout one quarter 
of an Inch apart, and which project about four inches. The forward 
edges of the Blat* ire made thicker and are beveled ofl, so as to allow 
the grain to pass through, and also to gl ve the Mast of sir a pjopor direc - 
Won to blow off the ehaff. 
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The Charge for Insertion under this head is $1 a Line. 



Annealer Wanted — To take charge of the 
furnaces Id a malleable Iron foundry ; must be able to 
plve reference, and state where and how long he has 
been engaged In the business. Address John H. Thomas 
& Co., Dayton, Ohio. 

Wanted Address — Maker of coal conveyer. 
Sam'l M. Van Cllef,27 liose St , New York. 

Old Battery Zinc Bought — 7c. per pound 
paid /or old zinc bat'ery plates. Parties out of town 
will please send the above slock C. O. D.. and It will re- 
ceive prompt attention. Thos. Uluns, 343 Leonard St., 
Williamsburgh, New York. 

Manufacturers of Scroll Saws, send circu- 
lars to J. A. Fie u, P. O. Box 802, FvdClue, Wis. 

Compound Propeller Pumps,for Mines, Quar- 
ries, Canals, and Irrigating purposes. Circulars on ap- 
plication to Hydrostatic and Hydraulic Company, 913 
Ridge Avenue, Philadelphia, Pa. 

To Manufacturers and Amateurs — Solutions 
for covering all Kinds of metals with different metal, 
either by EliCtro Platingor chemical process, always on 
hand, with reliable direction for use. Address Alb. 
Lovle,222N. 4th St., Philadelphia, Pa 

The Taper-Sleeve Belt Pulley cannot be 
thrown out uf balance— has no Keys or key seats to mar 
hubs or lDjure shafting— no set-screws to catch clothing 
or belting, or. In slipping, to ring shafting. One Pulley 
sent on trial to any part of the U. S. A. B. Cook & Co., 
Erie, Pa. 

A cheap and efficient receipt, and plain di- 
rections for removing scale from Boilers, and keeping 
them free, will be sent for £0 cents, by H. F. Henry, Box 
HX\ Pittsburgh, Pa. 

A Stationary Engineer wants a Situation ; 
will take charge of one'or more Engines. Can give the 
best of reference. Address K. F. Shaw, 117 South Second 
St., Philadelphia, Pa. 

Wanted — Agents to sell territory for Hoyt's 
Fire and Water Proof Hoof, noticed in this week's List 
of Patents. Address, with stamp, F. J. floyt, Bata- 
via, X. Y. 

Architects and Builders, send to Charles 
1C. Bill, 753 Broalway", for Catalogue of Photographs of 
New York City and Central Park. 

For Sale, Cheap — Second hand Machinist's 
Tools. I). Friable & Co., New Haven, Conn. 

Pattern Letters and Figures, to put on pat- 
terns of castings, all sizes. II. W. Knight, Seneca F* lis, N,Y. 

We make to Order Iron and Steel Drop 
Forglogs of every description. K. A. Belden <fc Co., 
Danhury, Conn. 

Wanted Agents Asbestos Felting Co., 310 
Front St., New York. 

A machine that actually pays its co3t in 30 
days ! Made by Humphrey Machine Co. , Keene, Jf. H. 

H H.P. liixter Engine, Allen's variable Cut- 
oif", 11x24, Todd & Kafferty 18x42,45 others, new aud 2d 
hand.wirh Upright aud Horizontal Boilers, St earn Pumps. 
&c, each fully warranted. "Wilson & Iloake, Water and 
Dover sts., N . Y. 

A few copies of the Manual of Power for 
sale. Price $3. Addr.-ss Sam'J Webber, Manchester, N.H. 

For Sain — Laihes, Drills, lot of Machine 
and Boiler Tools. W. McCollum, 3i:t Pearl St., N. Y. 

For Solid Wrought-iron Beams, etc., see ad- 
ver'lsement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Steam Air Pump Wanted — A good Second- 
Ha<id Steam Air Pump, capable of a pressure of at least 
40 pounds. Address J.Baruard.WSo.iid St., Camden, N.J. 

Button-Hole Worker — Patent for Sale — 
Sample worker sent for 75c. A. W. Webster, Ansonia.Ct. 

Wanted — Circulars and Price Lists from 
Makers of small Water Motor*, suitable for running 
light machinery. Address Porter Blauchard's Sons 
Concord, N. H. 

Safe Investment. — For Sale — Big Muddy 
Coal. Timber, and Farm Lands. The whole orone Inter- 
est In 7A*i% Acres of the Big Muddy Smelling Coal Lands, 
In Jackson County, Illinois. Vein 3 and C feet In 80 feet 
from surface ; five improved Farms, with 216 acres under 
fences; Timber, euch as White and Eurr Oak, Walnut 
Poplar, Asli ; being 500 acres. The Timber alone will 
pay for the laDd. The St. Louis and Cairo Railroad runs 
through said lands, two miles irom Murphj sboro, the 
couuty scat of Jackson Couniy, 111. "Will sell the whole 
for $75 per acre, and take half or one third interest. 
Address Dobscbutz & Abend, Owners of three Mines In 
St. Clair Co., Illinois, Belleville, St. Clair Co., Ills. 

Deane s Patent Steam Pump — for all pur- 
poses—strictly tint class aud reliable. Send forclrcular. 
W. L. Chase & Co., 95 &. 97 Liberty St., New York. 

Spinning Rings of a Superior Quality — 
WhltiOtfvillc Spinning lung Co., Whltlnsville, Mass. 
Send for sample and price list. 

Wanted — The Manufacture of "Specialties" 
made mostly of Wood. Sayer & Co., Meadvllle, Pa. 

The Pickering Governor, Portland, Conn. 

Portable Engines 2d hand, thoroughly over- 
hauled, at % Cost. I. H. Shearman, 45 Cortlandt St.,N. Y. 
The Improved Hoadley Cut-off Engine— The 
Cheapest, Best, and Most Economical steam-power In 
the United States. Send for circular. W. L. Chase & 
Co., 95 & 97 Liberty St., New York. 

Mechanical Expert in Patent Cases. T. D. 
Stetson, 23 Mm ray St., New York. 

(raa and Water Pipe, Wrought Iron. Send 
for price list to Bailey, Farrell & Co., Pittsburgh, Pa. 

Forges— (Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

toilers aud Engines, Second Hand. Egbert 
P Watson, 4.! Clifl St.. New York. 

The "Scientific American" Office, New York, 
Is fitted with the Miniature Electric Telegraph.* By 
touching little buttons on the desks of the managers, 
signals are sent to persons in the various departments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price 15. F. C. Beach & Co., *i63 Broadway, New York, 
Makers. Send for free illustrated Catalogue. 

All Fruit-can Tools,!? erracute,Bridgeton,N.J. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by Iron 
cable. W. D. Andrews & Bro., 414 Water St., New York. 

For Solid Emery Wheels and Machinery, 

send to the Union Stone Co., Boston, Mass., for circular. 

Lathes, Planers, Drills, Milling and Index 

Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Electric Bells for Dwellings, Hotels, &c. — 

Most reliable and cheapest Hotel Annunciator. Cheap 
telegraph outfits for learners. Ins'ts for Private Lines, 

Gas Lighting Apparatus, ptc. J. H.Uessin, So. Cleveland, O. 



Engines, Boilers, Pumps, Portable Engines 

Machinists Tools. I. .H. Shearman, 45 Cortlandt St., N.Y. 

For best Presses, Dies and Fruit Can Tools, 

Bliss* Williams, cor. of Plymouth & Jay.Brooklyn.N.Y. 

Price only three dollars — The Tom Thumb 

Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price, F. C. Beach & Co. , 263 
Broaaway.New York. 

Rue's " Little Giant" Injectors, Cheapest 

ind Best Boiler Feeder in the market. W. L. Chase & 
Cr. .98.95.97 Liberty Street. New York. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

Diamond Carbon, of all sizes and shapes.for 
drlllingrock, sawing stone, and turning emerywheels; 
also Glaziers' Diamonds. J.»icklnson,64 Nassau St. N.Y, 

Peck's Patent Drop Press. For circulars, 
addiesB Milo, Peck & Co., New Haven, Conn 

Small Tools and Gear Wheels for Models. 

List free. Goodnow & Wlghtman,23Cornlull, Boston, Ms. 

The French Files of Limet & Co. are pro- 
nounced superior to all other brands by all who use 
them. Decided excellence and moderate costhaye made 
tbe§e goods popular. Homer Foot & Co., Sole Agents 
or America, 20 Piatt Street, New York. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertise- 
ment. Andrew's Patent, inside page. 

Automatic Wire Kope R. R. conveys Coal 

Ore, &c. without Trestle. Work. No. 31 Dey street, N.Y 

A F. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. 34 Dey street, New York. 

Beet Philadelphia Oak Belting and Monitor 

Stitched. G. W. Amy, Manufacturer, 301 & 303 Cherry 
St.. Philadelphia, Pa. Send forclrcular. 

Temples & Oilcans. Draper, Hopedale, Mass 

Buy Boult's Paneling, Moulding, and Dove- 
tailing Machine. Send for circular and sample of work, 
li. C. Mach'y Co.. Battle Creek. Mich.. Box 227. 




G. X. D. will find directions for removing 
stains from cloth on p. 171, vol. 30.— C, N. F. will llnd 
directions for preparing sumach on p. 71, vol. 30.— G.F. 
will find a recipe for printer's ink on p. 154, vol. 30, and 
directions for galvanizing sheet Iron on p. 59, vol. 24.— 
M. W. C. will find a recipe for gelatin (Isinglass) cement 
on p. 27, vol. 30, and for cleaning brass on p. 102, vol. 25. 

J. S. asks : How small a circle can a small 
locomotive turn on without causing irlction enough to 
overcome the power of 2 one Inch cylinders ? The driv- 
ing wheels are 4 Inches In diameter and 6 loches between 
each driver from center to center, and 14 Inches from 
the hack driver to the forward truck wheel. The truck 
wheels are 4 Inches from center to center. A. It will 
depend upon the play of the wheels on the track. You 
can strike area with different radii, and determine the 
question altera few trials. By making the intermediate 
wheels without flanges, you can turn the locomotive In 
a very sharp curve. 

R. M. says : The present method for saw- 
ing marble is with sand and water, acted upon bya soft 
Iron blade. 1. Can the teeth of a steel blade be hard- 
ened enough to saw marble and stand the wear for any 
time ? A. Ithas not been lound practicable. 2. If this 
would not answer, how would It do to use the steel 
blade Instead of the iron, as we could put a great deal 
more pressure on It, and naturally do more sawing ? A. 
There would not be any advantage, In ourcplnlon. We 
believe the diamonds are the only cutters that are prac- 
ticable. 

J. B. F. R. asks : How long do you suppose 

a vacuum could be maintained If formed in an airtight 
cylinder with a rubber leather piston.? A. For ever, If 
the cylinder were perfectly airtight. 

J. H. A. asks : What is the rule for calcu- 
lating the blow of a steam hammer ? We have a 300 lbs. 
steam hammer with a 5 inch cylinder and 12 inches 
Btroke, working at a pressure 01' 100 lbs. to the square 
Inch. Whit Is the weight of the blow with the hammer 
worklngatfull stroke? A. Wc do not know of auy rule 
by whlchyou can calculate this. 

R. G. K. asks: Can you inform me of a 
cheap method of consuming the smoke, or part of it, 
from soft coal, In a furnace unc"er two tubular boilers 
42 inches by V2 feet each? A. A common plan, which Is 
frequently successful, Is to admit air to the products of 
combustion, after they leave the furnace. Others ad- 
mitair to the furnace, above the tire. You will find a 
great deal of Interest, in this connection, in Mr. Charles 
Wye Williams' works. 

V. A. says : I have lately had an argument 
with a friend on the subject of the ball dropped down 
a hole through the earth's diameter. The subject, be- 
lug conjectural, cannot of course be submitted to ex- 
perimental research ; but Inasmuch as some of the well 
known principles of matter may be involved, we have 
agreed to abide by your opinion. He asserts that the 
ball, on arriving at the earth's center and losing Its 
weight, also loses Its momentum, and will come to rest 
without passing the earth's center. I am Inclined to 
disagree with him on the ground thathlsassertion is at 
variance with the theory of conservation of force, and 
am of the opinion that the ball will oscillate for ever 
from end to end of the diameter, provided that frlctlon- 
al or retarding media, such as air, etc., be excluded. 
Your opinion is respectfully sought on the question. 
A. We incline to your opinion. 

W. S. B. asks: 1. Is the use of tobacco by 
smoking it injurious to the teeth? A. Yes. 2. If so. 
whatpartof thetoothdoeslt first affect? A. It affects 
the upper part of the teeth, near the gum 9. 3. What ef- 
fect does It have on the brain, If any? A. There is no 
doubtthat the use of tobacco has an Injurious effect up 
on the brain. "Tobacco smoking excites an abundant 
secretion of saliva ; hence some persons maintain that 
tobacco smoking a<ds digestion. Smoking acts on the 
intestines as a slight purgative, and no doubt a pipe or 
cigar smoked after breakfast 1b beneficial to some per- 
sons. Smoking to excess 1b no doubt a very harmful 
habit; It disorders digestion, greatly lessens the appe- 
tite, produces much restlessness at night, and weakens 
both mind and body. ChroDic pharyngitis, and chronic 
dyspepsia in some Instances, may be clearly traced to 
smoking in excess. Even amaurosis Is said to be some- 
times produced by excessive smoking. Kolltker teaches 
that nicotine quickly paralyzes the brain and desti oys 
voluntary movement."— (Ringer.') 



L. C. T. asks : With what tasteless compo- 
sition can I coat the Inside of a keg to make It air and 
gas tight ? I have tried rosin 8 parts to 3 of beeswax, 
melted and poured in, but without any goodeflect. I 
think that theheat from the composition causes shrink- 
ing of the staves, which cannot be tightened alter the 
composition sets or cools. A. Take an aqueous solu- 
tion of gelatin, about 1 quart of gelatin to 3 quarts of 
water. Heat the barrel and pour In the gelatin solution 
boiling hot. Kevolve the casks several times until you 
are satisfied that the gelatin has reached every part of 
thecasu. »raw off the remainder. Allow the cask to 
become cold. Then pour a solution of tannin in water 
into the cask, In the same manner as the gelatin, except 
that during this process everything must be cool. Draw 
off the tannin solution and allow the cask to remain un- 
disturbed for two orthree hours, when you have a solid 
coating, upon the Inside of the cask, of tan n ate of gel- 
atin. 

How can I make root beer ? To make root beer, take 
3 gallons ol molas8es,add 10 gallons of water at60°Fah. 
Let this stand 2 hours, then pour into a barrel, and add 
powdered or bruised sassafras and wlntergreen bark, 
each H lt>., bruised sarsaparllla root % lb. , yeast 1 pint, 
water enough to fill the barrel, say 2 5 gallons. Ferment 
for 12 hours and bottle. 

J. T. P. asks : 1. How much greater would 
be the heat In a box, 111 led with steam through a perior- 
ated pipe, with the pressure In the boiler at 40 lbs. than, 
at 20? A. Temperature at 40 lbs. would be 237° Fab.; 
at 201bs., 25 ( J° Fah. 2. Is there any Instrument for 
measuring theheat In such a box? A. The tempera- 
ture can be measured with a thermometer. 

J. B. R. asks : What is the best method of 
extracting tannic acid from new white oak wine casks, 
so as to make them perfectly wine clean ? A. Ether is 
the best solvent, but being expensive you can use alco- 
hol In Its place. The alcohol can be used again, If purl- 
fled by distillation. 

L. G. D. asks : How can I prevent the bodies 
of butterflies and moths from becoming oily, and secure 
those that are already oily from becoming more so? I 
do not wish to cut out the intestines, as that makes the 
body look unnatural. A. Soak the Insect In benzine Dy 
dropping the liquid upon its thorax, continuing this 
until the Insect Is thoroughly Impregnated even to the 
tips of Its wings ;thendrylnlhewlnd. Pin tbelusect 
undera window raised a few Inches, or any other place 
where a sufficient draft of air can be obtained. The 
moth should be placed with Its head pointing Inside, so 
that the inrushing air may blow up the featherB of the 
Insect and prevent them from becoming plastered or 
stuckto each other. 

S. L. asks : Can you give me a simple pro- 
cess for making bone black or animal charcoal, used In 
the manufacture of blacking? A. Put clean bones In a 
crucible, close, and expose to strong beat till calcined. 
Cool the crucible, remove and powder the contents, 
washthemin warm water, and dry. 

G. H. asks: What is the process of stain- 
ing glass, such as Is used for church windows, etc. ? A. 
The different compounds for painting on glassare glass- 
es of easy fusion, colored with ground metallic oxides 
and laid on the glass with spirits of turpentine. 

Will light, in passing through such glass, assume its 
color and transmit it to any object upon which it may 
be reflected ? Will liquids so transmit their colors ? A. 
Yes, In both cases. 

G. K. asks : How can I mix a cement that 
will harden under fresh or salt water, in 24 hours or less, 
and be of a hard and durable nature? A. Von do not 
state what use you want to make of the cement. There 
are several hydraulic cements ; the following is one : 
Powdered clay 3 lbs., oxide of Iron lib., boiled oil to 
form a stiff paste. 

P. J. K. asks: I do not quite understand 
how It is proved that the earth Is round, by viewing a 
ship on the ocean. The geography books say that the 
first part of a ship that Is seen is the tip of the mast. 
How can this be.aswatercannot berouud.asitalways 
seeks its level ? A. Your idea as to water " finding its 
level " Is erroneous. Water, by gravity, assumes the 
spherical form on the earth's surface ; and the rotundi- 
ty of the earth can be demonstrated by the means 
you describe as well at sea aB on land. 

R. S. — The phosphorus light you mention 
is well kuown, aud has been described In our columns. 

C. W. says: On August .°» a brilliant star 
was seen in the west, immediately after sunset ; it was 
as bright as the sun, and gradually faded away till no- 
thlngcouldbeseeuoflt. What was it? A. Probably 
one of the meteors which are so very numerous during 
this month. 

J. C. S. says: I wish to make some marine 
glue ; In your excellent book of " Instructions for Ob- 
taining Patents " you give directions for making the 
same, namely : Gum shellac 3 parts, caoutchouc 1 part; 
dissolve In separate vessels In ether free from alcohol, 
applying a gentle heat. An encyclopaedia say a, respect- 
in g ether : " Its odor is peculiarly powerful and pene- 
tratlnglf Inhaled, producing Insensibility to pain, etc. 
Greatcare should be taken not to pour It out with a 
flame below It, otherwise an explosion of a dangerous 
character might ensue. Mixed with certain proportions 
of air, it forms a highly explosive compound." I must 
confess that, in the face of the above, I should be afraid 
to use ether formaklng glue until I hear further about 
it. A. If proper care be taken, the danger Is small. 
Keep In airtight vessels In a cool place. Wecannotsee 
the necessity of pouring the ether out with a flame be- 
neath it. 

W.A. P. says: Please give me a recipe for 
glue that will be tough and strong, tn fasten emery to 
leather. A. Marine glue, made of shellac and iudia 
rubberdissolved in naphtha, will probably answer well. 
It is recommended by some to add a little milk to ordi- 
nary glue, In securing emery to leather. 

H.W. N. asks: Which goes the fastest, a 
Bhell boat pulled by two persons, using two oirs apiece 
lOfeetlong, oronepulledby two persons using one oir 
apiece. 12 feet long, weights being equal? A. This is 
scarcely a matter of theory, but is oneof those ques 
tlons whlchshouldbe decided by direct experiment. 

G. E. H. asks : Can a belt be laced so that 
the lacing will not be crossed on either side, and at the 
same tlmebe strong enough tohold from pulling out 
onabelt tbathas to be so tight as to he stretched on to 
the pulley by clamps ? A. We think it is better for the 
lacings to cross. 

C. M. P. asks : How can I Keep metal boxes 

from gettlDg loose ? Is there anything you can put on 
the Iron before you run the metal that will make the 
latteratlck? A. The Iron Bhould be recesEed or pro- 
vided with holes to retain the Babbitt metal In posl- 
llon. 



C. H. H. asks: What is wire drawing in a 
steam en;>lne ? A. It is a reduction of the prcsj-ure of 
steam by contracting the opening through which it 
passes. 

How is the hammer test applied to steam boilers ? A. 
By tapping the boiler gently withallght hammer, and 
judging by the sound whether the iron has deterior- 
ated. 

B. asks: Is not an asymptote a line which, 
approaching a circle, continues to Infinity without 
touching It? A. An asymptote is a straight line whlc 
continually approaches nearer to a curve, but neve 
meets it. The straight line Is continually dividing the 
distance between Itself and the curve, so that, between 
two successive equal lengths of the straight line, the 
.istance between the curve and the straight line Is only 
a fraction as great as It was before ; but as there will 
always be some distance to divide, the two lines will 
never meet. 

Can two bodies approach each other from opposite 
directions In the same line, without mcettrjg? A. The 
possibility of the two balls continually approaching, 
and never meeting, might be conceived. Imagine thPin 
to be subject to a law by which the space through which 
they moved In one second was always he- If the distance 
between them at the commencement of tti'it second. 
Then if the distance between them at any given point 
were2 feet, It would be aft erl second, 1 foot; after 2 
seconds, % foot; after 3 seconds, 14 foot; after 4 sec- 
onds, % foot, and so on ; and If the law were unchanged 
the balls would nevermeet. 

L. B. asks: Will a common cordon boat, 

usually called In Soutli Carolina a mountain boat, pro- 
pelledby an engine Instead of poles, he subjected to 
United States inspection, and be required to have a 11- 
censedenglneer aboard? A. Yes. 

A. W. S. asks : Having run an engine for 
two years, I want to learn to be an engineer. Can you 
tell me where to go to leirn more of the business ? A. 
You need shop experience and education. Cornell Uul 
verslty furnishes both. You could enter a machine 
shop and employ your spare time In study. 

J. H. N. asks : What horse power steam 
engine Is necessary to perform work on a farm, such as 
grinding, sawing, etc. ? A. From 3 to 5 horse power. 

What is the capacity, In the indicated horse power ot' 
a steam engine, of a two horse tread power, elevated 
and driven by horse?. In the manner usually done by 
threshers? Thehorses are to be of medium size and 
capacity. A. From 3 to 4 horse power. 

I. asks : A friend of mine affirmed that 
the revolutions of a wheel could be lude&uitely in- 
creased by the use of a number of multiplying wheels, 
without Increasing the motor power. I averred that 
thlscouldnot be do.ie without Increasing the motor 
power, for the weight of the wheels would counterbal- 
ance the rapidity of the motion ; and that finally the 
mechanism would become eo heavy that: the number of 
revo'utions would no longer be Increased. Who is 
right? A. Every additional connect ion would require 
some power to drive it, and therefore your friend Is In 
error. 

J. R. S. asks : Is it a fact that icehouses 
take lire by spontaneous combustion? If so, I would 
like a scientific explanation of themntter. I have no- 
ticed that there have been quite a number of lec h >uses 
burned this season, aud that, the cause was attributed 
to spontaneous combustion. One was burned in Mas- 
sachusetts on the night of July 31. The building was 
40x30 feet, with 20 foot posts made as tight as possible , 
with no means of ventilation ; It was filled to the plates 
with Ice packed in fine sawdust. .The parties owning 
the ice had a quantity in another building packed in 
small hay: after using the ice that was packed 1n hay, 
they dried the hay and spread it upou the ice in the ice 
house. Four days after the building was discovered on 
fire, the fire bursting from the roof. A. Wc are not 
aware of any othercase 111 which the origin of a Qre in 
an Ice house has been attributed to ppoijtaneous com- 
bustion, although the burning of Ice houses is a some- 
what frequent event. Workmen so commonly smoke 
pipes about their work that we would be inclined to 
attribute the orlglu of these unfortunate disasters more 
to this cause than to any other. We would t»e pleased, 
however, to receive from our correspondents any addi- 
tional facts bearing upon the subject. As to providing 
special means of ventilation for ice houses, we under- 
stand that it is considered by many essential to the 
proper preservation of LLe Ice to do so, 

S.E.J. says : If we have a plane surface con- 
taining a square foot or yard, how much more pressure 
will there be onit whenlt is placed so thatihewind can 
blow square against It, thin when It is placed at an angle 
of 20°, 30° or ij° to the wind? A. Experiments have 
not beeusafliclently extended to enable this question 
to be answered exactly. Robins and ISorda's experi- 
ment", however, seem to show that the pressure on 
oblique surfaces varies nearly as the sine of the angle 
of incidence. 

C. D. says: Please give me the number of 
figures that it requires to make a billion. A friend says 
that 3,750, 340,240 stand for three billion, seven hundred 
and fifty million, three hundred and forty thousand, two 
hundred and forty ; and by consulting the arithmetic I 
find that he Is right ; but when I go to Webster, I find 
that it requires a million of millions to make a billion, 
which would be 1,000,000 0C0.0OO, or 13 figures. A. In 
French numeration, commonly employed in this coun- 
try, a billion is a thousand millions. In the English 
numeration, as given by Webster, a billion Is a million 
millions; and the first example, read by the English nu- 
meration, would be three thousand sevtn hundred and 
fifty mlll'ons, three hundred and forty thousand, two 
hundred and forty. 

A. L. K. asks : What are the three and five 
cfnt pieces (now In use) composed of? A. Three 
fourths copper and one fourth nickel. The five cent 
piece weighs 77 16 grains; and the three ceo t, 30 grains. 

G. A. says : J. S. S. says that he runs one 
pair of burrs (or rocks, ashecalls them) on 40 Iba.of 
steam. Ishouldlike toknowthesizeof Ms boll t-r and 
engine, also the size of stones, and kind and quality of 
work done. I have a tubular boiler, 10 feetlongand 4 
feet in diameter, with 72 two Inch tubes, with a grate 
8urfa.ee of 16 square feet. The engine has two cylinders, 
=5"^ Inches b(-re x 12 inches stroke, runulng 105 revolu- 
tions per minute, cutting olf at y, stroke. We cannot 
run with 40 lbs. of steam ; with 60 lb* , we cannot grind 
overlOO bushels of corn in 10 hours into feed meal. I 
think we have a good boiler. The engine will not give 
us theamount of po wer we want. Will you give us your 
opinion, and will J. S. S. further explain his case? A. 
It might be well to run your engine faster. A good en- 
gineer could readily ascertain whether the machinery is 
doing as wellas It should. We should be glad to hear 
again from J. S. S., In answer to the present cones 
pondent's inquiries. 
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C. J. W. asks: 1. Given a set 01 four boil- 
ers, pUcerl sidi oy side ; the steam la taken from each 
through a 4 Incti pipe which la carried directly to the 
front and connected with a Inch pipe running parallel 
with the fronts. From about midway between the ends 
uf this last, a G Inch pipe is taken to the engine. The 
total distance from the boilers to the engine Is about 7 J 
feet, and tu this distance there are four right angles, 
Toe steam drums and pipe are all exposed to the air. Js 
thers greuer condensitlon on account of the right 
angles.'' IE so, Is it appreciably greater? A. Yes, to 
both queries. 2. Is the condensation probably much 
greater on jcount of exposed condition of drums and 
pipe ? A. Yes. 

M. C. H. asks : As to the relative proper- 
ties of air and at earn, which is the most corner esslble, 
that is, the mist elastic? [f two boilers were charged, 
0Q .i with steam and the other with air, each compressed 

10 » pressure of 100 lbs. to the square Inch, and one of 
two engines of the same size be attached to each botl- 
er, which would give the greater number of revolu 
tions, every thing etas being equil? A.I f utilized to the 
h28t advantage, the eteam would give the greatest 

11 umber of revolutions, since it can be condensed, while 
ulr la a permanent gas. 

O S. asks: Suppose a bottle, weighted 
with all it and so adjusted as to submerge It one inch 
baiow the surface of the water, he made perfectly tighr, 
would thebotrlecontlnue to sink, until it reached the 
bottom: regardless of the depth, or would it nil I Its 
equilibrium, and remain suspended between the bottom 
and surface ? A. The bottle would continue to sink as 
long iW its W3lgit w.ia greater than tint of an equ*l 
volume of water; when the two becameequal.thenthe 
bottle would com ■ to rest. 

S. S. pays : I have two wells, 4:16 feet apart. 
Which is the Cheapest w iy to arrange a windmill to 
pumo the wnter of bj'.h wells with onepumn? One 
well is 'JO, the other 23 feet deep. A. About midway be- 
tween tin: two wells, but far enough away from the cen- 
ter, towir Is the deepest well, to compensate for the 
greater lift. 

R. H F. says: On p. 101 of your current 

volu-nc, the following passage occurs, In reference to 
miking screw dies : " Make an allowance for shrinkage 
in hardening, for all holes shrink In hardening." This 
1 believe t» be erro^eaus. Let some of your youug 
readers test ft; It may help to teach them methods of 
careful investlgiMon. Take good steel, soft, and drill 
a hole accurately la it; tike the Fame steel In the same 
condition (not having heatedlt meantime) and ntclose- 
ly and very accurately ihe hole thus m&de, harden the 
steel with the hole in It, and apply the round steel In 
the hole; if It **111 not enter at ail, it is clear That the 
metal containing It has expanded Inwardly ; If it enters 
as before, otherwise. !Now harden the steel that has 
been lit ted In the hole, and it will he found not to enter 
the hole, whether the metal, of the latter be hard or 
soft. Suppose that steel of proper dimensions be given 
an even and finished surface, and a true and delicate 
circle be driwn thereon ; then let the steel be hardened 
and the diameter of the circle be remcasured. The re- 
sult, no doubt, would be an enlarged uUimjter. and that 
In consequence of the tension of the metal within the 
circle. I believe that.if no meial Mere there, the circle 
would be unchanged: otherwise, if the circle were di- 
minished, it would be contraction of the mete! t»bout 
the margin of the hole, not expansion in hardening. 
A. If an inch bole be bored in a piece of Poft Iron or 
steel, aud the iron or steel be then hardened, the hole 
will be less than an inch, if a piece of round iron or 
steel, an inch In diameter and (J Inches long when soft, 
is hardened, it becomes move than an inch In diameter 
and more than C inches long. A elide described on a 
solid face would enlarge from haidenlng; but if the 
metal wee cut a way round the inside of the circle,' t will 
then become smaller. It Is obvious that in the one case 
the metal Inside ihe circle expands and forces the circle 
out wards, therefore cDlarg'ng It ; while In the other case, 
there being no obstacle to the metal finding room to ex- 
pand lnwaids, It does so. 

E. H. M. says : I have in daily use twelve 
tanks (or, uiore properly, casks), holding about six hun- 
dred gallons each. They are built of best Michigan two 
Inch oak, and are usedfor re eel vlng spirits, about proof 
n streneth. TJiey oftentimes leak. What Is your opin- 
ion of an application of parailin outside, and what 
method would you suggest fcr an inside application, tc 
be put on without taking end or head out ? Would a 
satisfactory re.-u.lt be reached oy placing sufficient p*r- 
affliln at the bung and rolling the cask about till the 
muertal is wlio.ly taken up ? It any remain in the cask, 
woul'l the piriilin combine wi'h ihe spirit or give it 
anyflivor? Is It solid or liquid? If the tormer, how 
shall I manage for the purpose named ? A. Parailin a' 
ordnary temperature Is a solid. It melts at 15° to 66°. 
We think It would be best for you to try an outside coat- 
ing of paraffin on the parts which leak. It would be 
difficult to line the Inside without taking out the head 
To apply the parailin, melt It in an Iron vessel and pour 
on the inns to be treated; then use a hot piece of iron 
to rub the cooled piraltin down smooth. 

E. L. S. asks: Why docs the German stu- 
dent lamp flicker, even with a n.-w wick? A. You do 
not us- c the best of keroseue. These lamps absolutely 
require It. 

J.C.E. asks: Is it beneficial to a heavy 
rnbb* r belt to keep It well coated with paint? A. I 
will be decidedly injurious, causlag the belt to crack 
and eventually to tear. 

G. B. S. asks: What is the principle of the 

lactometer? Is it anything like the hydrometer? If 
not.iu what respect does It differ? A. Hydrometer* 
are of two classes. 1, of constant volume but variable 
weights; 2, of constant weights but variable volume. 
HydromeU rs of the urat cla=s are used to determine 
Bpecinc gravity. Hydrometers of the second class (oj 
which the lactometer isoue) do not determine the spe- 
cific gravity, but merely show whether a liquid Is more 
or lets concentrated. Pure milk Is liable to grea' 
Changes in strength (owing to change of food, wet, 
damp weather, etc.), so that the lactometer la not to bt 
relied upon to detect adulterations. 

J. M.T. asks: 1. Are resonators made as an 
article of trude ? A. No, not In this country ; they can 
be obtained ai Munich. 2. Have they any definite form? 
A. They generally have a globular shape, resembling In 
their external form a small mortar. 3. Should they be 
constructed ot any particular suostance ? A. Helmholfz' 
resonators, one of which may be seenat theStevens In- 
stitute, HobokeD, are made of plaster of Paris. 4. Is |i 
the miss of air contained or thecolumn that causes re- 
sonance ? A. The enclosed air Is the sonorous bedyanc 
the substance oftheglobehas scarcely any Influence on 
the tone. It Is the volume of air which causes reso- 
nance. 5. Should the opening be of any specific size ? 
A. The opening ehouldhave a definite size 



M. A. W. says : There are several marks on 
my face, the lesult of scratching while having the 
smallpox at the age of 7. My age now Is 19. I have 
utgrown many of the marks, but the remaining ones 
give my face a somewhat rough appearance. Is there 
any possible way of removing them? A. Age is the 
only remedy. 

R. H. P. says: If I dissolve 1 lb. of Malac- 
ca tin In muriatic acid, and then precipitate the tin with 
zinc, how can I recover or bring back tUe precipitant 
to metallic tin ? Can It be done in a lead crucible, and 
at what temperature? A. Precipitated tin can be re- 
duced in a graphite crucible by mixing It with cyanide 
of potassium and a little car bejnate of soda, and cover- 
ing the charge with a layer of common salt. Thenre 
should be a bright red and the crucible should be left in 
2C to 30 minutes. Tne sample sent Is not precipitated 
tin. Two assays of the sample were msde, and failed 
to obtain tin ; but instead, obtained iron. Are you sure 
about its being Malacca tin ? 

W. II. Iv. Jr. asks: What ought to be the 
thickness at top and bottom of two square brick stacks 
reepectlvelylOOfeetand 140 feet high, each having an 8 
feet square flue for the entire hight? A. For the TOO 
feet stack, make the walls 3 feet Ihlck at bottom and 16 
inches thick at top; and for the 140 feet stack 3 feet 8 
inches thick at bottom and 16 inches thick at top, ihe 
brickwork being of hard brick and cement mortar. 
I'T-tta answer was Incorrectly given In our last issue. 
—Eds j 

J. W. M. asks: How can I fasten ornamen- 
tal center pieces, made of plaster of Paris, on to plas- 
tering? A. Stucco center pieces and ornaments of all 
kinds are put up after the second or brown coat of plas- 
tering— aDd sometimes the ntiisl>ir,g coat— Is put on. 
Make a number of holes In the plastering down to the 
lith, and then fill them with white mortar, gaged or 
tempered with plaster of Paris ; wet the celling- wtli, 
and ornaments, at bottom ; you can then stick them on 
with the gaged mortar as you please; and If well bedded 
Into it, they will adhere. Clean on all loose mortar 
with a plasterer's brush and plenty of clean water, af- 
ter they are set. 

II ow can I polish plastering, when the last or white 
■mat Is of lime and plasterof Paris ? A. In hard finish- 
ing walls, plasterers use an oleaginous substance called 
"elbow grease," by which they imply that the polish It 
put on mainly bymuchand hard troweling. Use clea:-: 
washed white beach sand in your finishing coat of llmt 
and planter; take your brush in one hand and your 
trowel In the other: first apply clean water and then 
follow It with the trowel, and repeat until the plaster 
sets and shows a polish. 

J. P. asks: Has a common underground 
cistern, well secured with the best of hydraulic cement, 
ever been tried as a receptacle for wine? When the ce- 
ment Is well set, would it be detrimental to the wlDe or 
the wine to the cement? A. We are not aware of any 
Instance of the kind, and would not advise you to try 
it. The value of wine depending so much upon a cer 
tain delicacy of flavor, it would not be safe to subject 
It to the action of the ciude materials of which such a 
receptacle would be made. 

W. G. R. asks: How can I test the effect of 
frost upon s*mplesof art! ficialstonc? Can I do It with 
sulphate of soda? A. Experiments of the kind referred 
to have been made by Professor C. F. Chandler, of the 
School of Mines, whom you may address at East l!)th 
street, corner Fourth avenue, in this city. 

C. M. M. asks : 1. How iruch power will it 
take to run a 24 Inch planei? A. It dependaa great 
deal on the speed at which you with to run the ma- 
chinery, and the depth of cut. ltwouldbe well to al- 
low at least lOhorse power. 2. How much power Is re- 
quired to run a common wood lathe for turning rable 
and bedftf ad turnings of walnut and maple ? A. Allow 
2 horse power. 3. How mucu power is required for 
running a 16 Inch circular saw for ripping? inch white 
oak plank ? A. Allow 15 horse power. Of course, you 
can use a great deal more or less, as you desire, In each 
case. 

W. P. asks . What size and power of boil- 
er would it take to heit with steam 4 rooms of 1,000 cu- 
bic feeteach ? Are 2!^ feet radiating surface sufficient 
per hundred cubic feet of room ? A. Under ordinary 
;ircumscances, a boiler that will evaporate from 1% tc 
\% cubic feet of water per hour ought to be large 
enough. 

F. H. asks: 1. On a tramway, 1,400 feet 
'ong.wllla full wagon, weighing 10,000 lbs., have suf 
tlcient tractile force to pull up the empty one, weigh- 
'ng2,000 lbs., if thelncllne Is only 1 In 4DC? A. Yes, II 
[irop-rly arranged. 2. What power of eualne would be 
required to convey (by means of endless w're ropes) 
these full wagons, bring in gt hem en the return, empty ? 
A. About 10 horse power. Your other questions are 01 
ourely personal Interest, and you should apply for an 
^wers to manufacturers and dealers. 

H. B. asks: How many cubic, feet gas would 
be required to lift one pound weight ? A. Taking it 
forgranted that hydrogen gas is meant.lt will require 
about 14 feet of nearly pure gas, as from the action ot 
zinc upon acidulated water. Of common street gas 
(carburetted hydrogen), It would require about 30 feet 
to lift one pound weight. 

What would hive to be the size of a vessel to contain 
20 cubic feet? A. A spherical vessel (balloon) about 3 
feet 4 inches in diameter will hold about 20 feet. 

F. Y. asks : What will remove tan from the 
face, hands, and other \, or t ions of the body without in 
jury to the skin? A. Take of corrosive sublimate r 
grains, muriatic acid 30 drops, lump sugar 1 oz., alcoho 
iozs,, rosewater 1 ozs.; agitate together till all is dis- 
solved. Apply night and mornlnpr. 

M. S. H. asks : In boiling (or in keeping in 
'lot water below boiling point) tinned articles in lyt 
water to removerosln. etc., the tinning sometimes be- 
comes colored or stained dark, like lead. Can this be 
prevented by anything In solution in the lye water (that 
¥111 not stain diver), or Is there any simple wayol 
brightening up the tinning, otherwise than by polish- 
ing? Could the darkened parts be varnished by some 
bright colored lacquer that would give it a nice appear 
ince? A. We have tried the experiment of boiling the 
tin with rosin In lye water;. but the tin was not discol- 
ored. We cannot say, without having suitable sped 
nens of the discolored tin, what would remove the 
stains in the way you desire. 

J. F.asks: Is there any agent except per- 
oxide of hydrogen (which I cannot obtain) by the ap- 
-iiicatlon of which the whites ot paintings (particular 
IV watercolors) which have been blackened by sulphur 
itted hydrogen e&s may be restored without Injury to 
the material on which they are painted, or to thoseplg- 
mentswlth which the white lead 1 3 associated ? A. Per- 
oxide of hydrogen Is the only thing we have seen re- 
commended for the purpose. 



C. G. B. tays: Please give me a full de- 
scription of Robinson's anemometer, the size of wheel*- 
and number of teeth and pinions, also the size of cups 
as used In the United States signal service. A. Robin- 
son's anemometer consists of 4 metallic cups In ttu 
form of hemispheres, on 4 arms at rUht angles. Thej 
are supported so as to turn freely about a vertical axis 
The plane of the base of each cup Is perpendicular. Tht 
action on the con vex surface Is lesB than on the concavt 
surface, hence motion Is produced. Making no allow- 
ance for friction, the center of each hemisphere movet 
with % of the velocity of the wind. An endless screw 
on the vertical axis gives motion to a series of wheelt 
wolch°can register the wind's progress to 1,000 miles 
T ic anemometer used by the United States signal ser 
vice is essentially Robinson's, but the special arrange- 
ment of the wheels, etc., is a patented improvement. 

C. F. C. asks : 1. What are the proportion? 
used to sensitize the collodion for taking photographs 
by the new method, without using the silver bath, ana 
alsothebest developer and fixing solution? A. The 
following are the proportions of the materials at 
given by Colonel Stuart Wortley in his new dry plate 
process, wherein the usual bath Is dispensed with: Plain 
collodion 1 oz., pure anhydrous bromide of cadmium 7 
grains, nltra le of uranium 33 grains, nitrate of silver IS 
grains. To purify the nitrate of uranium : Dissolve one 
part In two parts of ether, and let stand for some hours. 
Toe water of crystalizatlon in the uranium will fall to 
the bottom, leaving a top layer of pure uranium, ana 
It Is this top layerwhlchlsusedfor the preparation 01 
the emulsion. It is desirable that this purified uranlua 
should have an acid reaction; andlflthasnot, add to It 
amlnlmortwoof acid per ounce. Nitric acid is to bi 
preferred, taking great care not to use too much. A 
strong alkaline developer Is to be preferred. If veij 
sensitive negatives are required, or very rapid develop- 
ment, use bromide in thedeveloper In minimum quan 
city ; if, on the contrary, you wish to be slow and sure, 
use plenty of bromide aud take time for development. 
Ihe light In the room must be as orange as possible, 
more so than for the wet process. The following Is th< 
composition of the developer : Carbonate of ammonium 
solution (ninety-six to the ounce) forty drops ; bromid< 
of potassium (same strength) ten drops ; pjrogallie 
acll oolutlon, alcohol (same strength) twenty drups: 
water, one ounce. 2. lam at a loss to produce gooc 
sensitive paper; please to tell me how it Is albumeniztd 
and how to fume It. A. Tc nlbun enlze paper : Take 
chlorldeof ammonlumSOO grains, water 5 fluid ozs., al- 
bumen 15 fluid ozs. Take the albumen from nearly 
fresh eggs, taking care not to break the yolk. Mix the 
Ingredients and beat Into a froth. Skim off the froth as 
it forms and place in a flat dlth to subside. When the 
froth has partially subsided, transfer it to a tall and 
narrow jir, wndallow to stand for several hours, that 
themembranou8 shreds may settle to the bottom. Then 
pour off the upperclear portion, which will be lit for 
use. To apply albumen, pour a portion of the solution 
Into a flat dish to the depth of )< Inch. Then take 8 
sheet of paper by the two corners, bend it Into a curved 
form, convexity downwards, and lay it upon the albu- 
men, lowering the corners. The upper side remains dry. 
\llow the sheet to remain one minute and a half, then 
raise I ta no phi up to dry. To render the paper sensi- 
tive: Take nitrate of t liver 90 grains, distilled water 1 
oz Lay the sheet upon the solution In the same way 
as descilbed for albumen ; 3 minutes Is sufficient con- 
tact for thin paper,and 4 to 5 minutes forthlck. Final- 
ly hang up to dry. 3. Can positive pictures be taken on 
the glass with the same process as negatives? 1 would 
not trouble you with these questions, but, living in the 
Sandwich Island?, 1 am so far removed from civilization 
r hat It is difficult to obtain books, and the Scientific 
American is my constant companion. A. CollodioL 
positives, taken directly, need an image which is feeble 
though distinct. Iodide of silver is substituted for 
chloride, and a developing agent is employed. The sur 
face of the reduced metal must be whitentd as much as 
possible. The developer should consist of sulphate of 
Iron. To produce a dead white tint, use with acetic 
acid. The addition of nitric acid to sulphate of Iron 
modifies the development, making It more slow and 
gradual. Too muchacidmust not be used. It Is best 
that the nitrate bith should be acidified by nitric acid 
instead of acetic acid, it should be tolerably concen- 
trated. In regardto the collodion, if it Is the ordinary 
Iodized collodion, it should have some bromide added to 
it. The operator must be guided by the aspect of the 
developed image as to the necessary quantity ot bro 
mtde to be added. If the high lights appear too dense, 
more bromide must be added. If, however, the positive 
8 gray and feebh;,andtblsl8 not due to over exposure, 
the proportion of bromide maybe reduced. 

A correspondent sends us the following re 
Clpe :" lllacking consists of a black coloring mutter, 
generally bone black, and substances which acquired 
glos by friction, such essugarandoll. The usual way 
is to mix the bone black with sperm oil, sugar, aud mo- 
lasses ; a little vinegar is then well stirred in, and 
strong sulphuric acid is gradually added. The acid, act- 
ing on ihesalts of lime in the bone black, produces sul 
phate Of lime and a soluble acid phosphate; the sul- 
phate forms a tenacious paste with the other ingtedi- 
en^s, which can bespread very smoothly; the oil serves 
to render the leather pliable. This forms a liquid black- 
ing: paste blacking contains less vinegar. According 
to Llebig.ln Germany blacking is made as followH : The 
boneblack is mixed with one half its weight of mo- 
lasses, and one eighth its weight of good olive oil; to 
ffhlch are afterwards added one half its weight of 
hvdroehloric acid and one fourth its weight of strong 
sulphuric add, mixed up with water to an unctuous 
paste." lie a«ks : Is not the acid bad for the leather? 
A. Bone black consists of carbon 10 parts, phosphate of 
lime ^4 parts, carbonate of lime fi parts. Assuming th*- 
hone black to equal 100 parts, the hydrochloric acid 50 
:>arts, the sulphuric acid 25 parts: there wll 1 remain 5 
oarts of acldnot taken up by the bone black. These 5 
oarts will De held in solution by 50 parts of molasses, 
and 12' 5 parts of olive oil, and water enough to make an 
unctuo'is psate. By this great dilution, tr.e acid loses 
all power to damage the leather. 

W. H. S. asks: 1. How can I make white 
lln^n or cotton waterproof without discoloring the fab- 
ric or covering the texture ? A. Pass the linen through 
ihot solutlonof weakglue and alum (1 oz. of alum to 
I qts ) with a few pieces of soap added. *i. How can I 
make an adhesive substance tii at will not discolor white 
linen? &.. Use white zlue. 3. What kind of varnish 
orother transparent substance will give linen a dura- 
ble and finishing polish ? A. A little paraffin added to 
starch will give it a brilliant gloss. 

M.S. says: I have a 12 inch belt (double 
'hlckness) connecting shafts 40 feet from center to 
•enter, with an Idler 4 feet 8 inches from thedrlven shaft 
Whatamountof power will I gain by putting the idler 
half waybetweenthe two shafts? A. Unless the belt Is 
verystlfl and unyielding, we do not Imagine that there 
will be any appreciable gain. 



H. P. asks : Do you think the moon has 
iny thing to do with rain ? A. We have noconeluflve 
■vidence that the moon has anything to do with rain 
irtnany way affects the weather except perhaps In 
.ending to cause the disappearance of clouds under 
r'ull moon. 

Is there any danger In testing a boiler by filling It full 
of water and then slowly heating It ? A. This lb a 
method that we have frequently recommended. 

What Is the best color for painting t lie cylinder and 
steam chest of an engine? A. Thcrels a black varnish 
made from mineral oil that seems to answer very well. 

L. B. asks: Which way will a moving rail- 
road car be brought to a standstill the quickest, by ap- 
plyingthe brake tljjht, allowing the wheels to revolve 
orby applying the brake so that the wheels will stop 
revolving and slide along on the rails? A. Tie former 
way. 

G. P. S. asks: Are there any self-switching 
engines in use ? A. Not that we know of. 

Is water compressible by freezing? A It expands. 

Whatls the velocity of a galeat an elevation of 100 
feet aoove the surrounding country, and what Is the 
pressure Dersquare foot? A. Velocity about SOmlles 
an hour, and force more than li lb8. per squarefoot. 

Are there any self-running solar cameras in use ? A. 
i'es. 

C. A. asks: What is the highest speed ever 
attained by any locomotive or train In ihe United 
States? A. Probablynot much more than COmtles an 
hour, though there are accounts of much greater speed. 

Is the dummy eugtne used to a great extent through- 
out the State of Pennsylvania, and what Is the usua 
speed? A. It is not very extensively used. The speed 
is fr^m 13 to 15 miles per hour. 

Is there any difference In the speed of the locomo- 
tives of thl3 country and Europe? A. The average 
•peed of express trains in England is, we believe, great- 
er than In the United St ites. 

J. R. F. asks: In conversing about the Cat- 
nine process for making wrouetit iron, practiced In 
Northern New York, I was told that the workmen be- 
lieved thjt the iron necessarily contained silver; and 
th^t If the silver were extracted by means of a load- 
atone, the iron was thereby rendered worthless. Wl'&t 
1 s the origin f'>r such a belief ? A, We never heard o 
this theoiv before. 

S. L. W. asks: I was once operating a 
pills a 11de valve encine, with pendulum governors. I 
would sometimes check up the speed, which (hen would 
run so slow that the governor would not have any ef- 
fect on the engine. Having one cylinder cock open, 
the steam would rush out of It at Intervals and the 
-peed would Increase as if the governor valve were In 
moti»n. Was this caused by the eccentric valve not 
being set correctly? A. This is very common with 
many governors which are not sensitive enough to pro- 
vide forgreat aud sudden variations in work. There 
does not seem, from your account, to be anything 
wrong In ths setting of the slide valve. 

Is th«re any such a thing as a Chinese sensitive leaf 
orplant? A. There Is a sensitive plant, occurring prin- 
cipally in the tropics of America. A ny flower raiser 
lould doubtless procure one for you. 

1. How many ml esper hour will a 10 horse power port- 
able engine propel a flat boat, 60 feet long, 25 feet wide, 
with side wheel and breakwater? The boiler is to carry 
(00 lbs. steam, and the paddle wheels are 10 be driven 
with a belt from the engine. What would be the tun- 
nageofsuchaboat, and how much water would she 
draw when loaded? A. Probably about two miles per 
hour. You can readily calculate the tunnage and draft 
byallowlng 35 cubic feet displacement for each tun 
weight of the vessel and cargo, 'i. Thin boat being my 
own property and carrying freight for the public, would 
the steamboat law compel me to have licensed officers, 
and also to have my boat inspected ? A. Yes. 

F.H.L.asks : What is the process by which 
brass l> tempered ? A. It is done by hammering or 
rolling. 

C. ir. B. says: I made me an engine last 
winter with a cylinder 'iXi x A inches, which I am using to 
run a small wood-turning lathe; the boiler Is 12x30 inch- 
es and 1-16 of an inch thick. I am working steam 
at 5'J lbs., and a friend tells me that my boiler will ex- 
plode, for the Iron should be as thlckfor abollerl foot 
In diameter as for one 4 feet In diameter, the steam 
pressure being the same In botli cases. Is he right, and 
am I working my boiler at an unsafe pressure? It is 
strongly made with doubly riveted joints. A. Your 
friend is In error. A bailer four feet In diameter would 
only safely custatn one fourth of the pressure that 
could be maintained in one similarly constructed but 
only one foot In diameter. Tne pressure oi SOibs.lsnot 
excessive, If the material and construction of your 
boiler are first clae-*. 

Would It not be advisable to galvanize the sheets for 
boilers to prevent rusting, and why Is It not done, espe- 
cially In Ginall hollers that are only used occasionally ? 
A. Sra ill house boilers are frequently galvanized. It 
would probiblybe difllcult to do the work thoroughly 
enough, In the cise of stationary and marine boilers, 
to ensure protection. 

In looking over some b*clc volumes of the Scienti- 
fic A21Kr:c-ax, I find (on p. HO, vol. li) an answer to 
F, N.J5, Is tne 2.">!< lb&. correct ? A. Yes. 

G. T. P. says: How do you find the length 
of the chord of an arc wh u u the radius and the length 
of tb*j arc are given, being 15 and 11 781 Inches 
respectively ? A. First find the circumference of 
the cin-U'. It will bo radius X'->x3-l4tG = !U-247S inch- 
es. Then the anplct at the eon! it of the circle, subtended 

11-7*1 
br the given are. will he— ■-— -.,xSt>n° = 4.V - And the 



required chord will be 



V 'ixtl'j)-—^^ 0^0* x cosine 4.'i 



11*45 inches, nearly. To generalize this method: Let 11 = 
radius of circle. a = length of arc. C = lencth of chord. A = 
iiX3(iO° 



angle at center. A — 



2*8-l416xTC 



I^R-^I^XcosA; 

J. S. asks : What metals are used to make 
white metal and what are the proportions of eacli ? A. 
Tin 2llb3., copper 4 !b., antimony 1*2 lb. 2. Wbatwlll 
makeasuitaolcmetalfor hs.ndlesand mountings? A. 
Tin lilbs.,copper0'21b. 1 antimony 5 lb. 3. What are 
tbe^proportions of type metal ? A. Lead 9 los., anti- 
mony 1 lb. 

H. P. M. says, in reply to H. "3., who asks 
for a solution to remove the sand or ec.We fro:n cast- 
ings: The followlngwlll do it and is more simple than 
the one you gave: One part vitriol to four of water 
The castings need only be wetted either by dipping 
them In or pouring It on. In 12 hours, the scale wl 
thoroughly removed. They should then be w 
clean. 
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Minsrals, ETC. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

A. K.— It Is a sample of splegeleiaen. It Is a valuable 
product, produced by smelting, In a blast furnace with 
charcoal, a spathic iron ore containing a large percent- 
age of manganese. — W. II. R.— Your supposed anima- 
ted horsehair is a ppectes of the genus gordivs, fre- 
quently found In still water; It 1b not thicker than a 
horsehair, andls popula,ly considered to be a halrof 
that description in thi^ act of being transformed Into 
t-n eel. Linnxus calls it gord us aquaticus.—J . P.— It Is 
galena.au ori^ of lead.— A. B. C— Ic is a sample of a fine 
quality of clay. Shale has the property (whicb^clays 
hav ) of capability of being kneaded up with water 
and fashioned like paste by the hand; but It Is a much 
stronger and firmer clay than the sample sent.— 
A. H.— It Is iii'igDeilte, Inclosing granules of apatite 
or phosphate of lime. All minerals are reported upon 
In the week in which they are received, except such few 
as require a longer period for analysis. The last have 
not altogether exceeded a dozen In number. 

W. J. B. says : I have constructed two 
large sliding doors 10 feet high, .5 feet wide, and Scinch- 
es thick. They run on a round track on the bottom, 
vvitn small pulleys on the top. I have weighted them 
so that they will open themselves as soon as unlocked, 
and I want a device that will Bhut them after theyhave 
been op. u 1 or 'A minutes. Can any of your readers ln- 
formmeof one?— I). AV.asks: 1. How can I make a 
cheap pealing ivax of a violet color? 'i. How can I 
make a goo* indelible ink, to be used with a stencil 
plate, for marking clothing ? 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowludijes. with much pleasure, the re- 
ceipt of oriir'mul papers and contributions 
,*pon the following subjects : 

Un Popular Fallacies. By A. D. P. H, 

On the Cardiff Giant. By E. X. 
p On the Movements of a Gum Ball. By 
R. L. S. 

On the Philosophy of Thunderstorms. By 
J. H. G. 

On Swimming with the Clothes On. By 
W.A. 11. 

On a Remarkable Prescription. By Z.T.D. 

On Strained Honey. By H. W. S. 

On a Family killed by Lightning. By P.D R. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap- 
pear should repeat them. If not then pub- 
lished, they may conclude that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries reUtitig to patents, or to the pa- 
tentability of inventions, assignments, etc., 
will not be published here. All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail, 
if the writer'.- address is given. 

Hundreds of enquiries analogous to the 
following are sent: "Please to inform me 
where I can buy sheet lead, and the price ? 
Where can I purchase a good brick machine ? 
Whose steam engine and boiler would you 
recommend? Which churn is considered the 
best '! VVho makes the best mucilage 'I Where 
can I buy the best style of windmills?" All 
such personal enquiries are printed,as will be 
observed, in the column of " Business and 
Personal," which is specially set apart for 
that purpose, subject to the charge meniioned 
at the head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 



! OFFICIAL. | 

IMexof Inventions 

FOR WHICH 

Letters Patent of the United States 

WBKE GRANTED IN THE WEEK ENDING 

July 28, 1874, 

i.ND EACH HEARING THAT DATS. 
i Those marked (rj are reissued patents. ] 



Addlug machine, V. 8. Ualdwin 153,522 

Air motor, .1. Laubereau 153,440 

Air to beer barrels, etc, I), and W. L. Adams 153 512 

Amalgamator, J. Tunbridge 153,505 

Anthracene, preparation of, Caroe(«; 153,516 

Auger, I'urt'j, D. V. Hanks 153,484 

Axle skein,, I., I. Hutchius 153,569 

Rag fastener, TV. T. Johnston 153,57'J 

Bag for guano, etc., Ii. R. Croasdale 15S.477 

Bag tie.S. A. Bartlett 153,472 

Bale tie, cotton, Y. K. Wright 153,469 

Bark, etc., grinding, .1 . Moulton 153,192 

Bed lounge, McCltlian & King 153.5S9 

Bedstead fastening, A. F. Stowe 153,465 

Billiard cue tip fastener, T. Fuller 153,433 

Binder, temporary, B. J. Beck 153,526 

Boihr flue cleaner, H. Lehmann 153,411 

Bcher, was'i, E. A.Osborne 153,195 

Bolting red,. VI. French 153,558 

Boot sole edses, turning, L. M. Baker 153,520 

Boots, tacking, Thompson & Bergb 153,467 

Bjottoe protector, T. Cook 153,541 

Box for packing teasels, H. Thurlow 153,635 

Braiding and embroidering, E. Comely 153,542 

Brick midline, S. H. Daddow 153,427 

Bridge, truss, S. Conklin 153,540 



Bridges, Iron support for, Hammond & Adler... 153,483 

Bridles, headsta II I or, D. Angelo 153,514 

Brush, paint, J. L. Whiting (r) 5,990 

Button, sleeve, L. S. Beals 153,535 

Can, airtight, J. H. Post 153,608 

Can, oil, O. N. and A. S. Perkins l?3,60l 

Car axle box, Fern & Erbach 153.554 

Carbrake, E. 1. Hockaday 153,567 

Car bufler frame, rain oad, 11. B. King 153,491 

Car coupling, L . Herring 153,435 

Car coupling, J. Rancevau 153,603 

Carcoupllng.Smlth & Bray 151,623 

Car wheel, I. Drlpps 153,548 

Carding machine, P. J. McGoverau 153,146 

Carding machine screen, W. J. English 153,429 

Carriage and wagon, F. H. Davis 153,545 

Carriage, child's, J. Sues 153,629 

Carriage wrench, H. Cutler 153,544 

chair, Invalid, E. Cutter 153,478 

Chatr.sprlng, W. T. Doremus 153,547 

Chimney cap, D. Boyd 153,530 

Churn, J. C. Babb 153,518 

Clamp, flooring, H. Chllson 153,122 

Clamp for riggers, adjustable, E. A.Evans 153,551 

Composition, mildew, S.M. Coburn 153.476 

Copying book, C. R. Miller 153,595 

Corset.C. A. Baldwin 153,521 

Cotton, etc., hoisting, J. B. Wendel 153,643 

Crib and cradle, H. H. Wlggers 135,647 

Cultivator, W. Hartgrove 153,565 

Cultivator, J. D. Lynch 153,586 

Cultivator, O. M. Shemwell 153.620 

Cutter, selvage and twine, C. W.Collyer 153,539 

Dam, movable, B. Cottle 153,424 

Derrick, E. O. Long: 153.582 

Diamonds, machine for'cuttmg, C. M. Field 153,555 

Door plate and letterbox bell, J. .1. Rose 153,615 

Door pull, A. D. Judd...'. 153,490 

Door and gate spring, A. A. Stlmson 153,503 

Dredging machine, G. Souther 153,625 

Engine, electromagnetic, H. M. Paine 153,156 

Engine, steam, F. Latta (r> 5.985 

Engines, slide for steam, Smith & Beggs 153,634 

Envelope, C. W. Smith 153,463 

Fare boxes, A. C. Goodell, Jr 153,480, 153,431 

Fifth wheel for carriages, W. A. Johnson 153,571 

Filter, N. J. Cable 153,535 

Firearm, breech-loading, F. W. Freund 153,132 

Firearm, breech-loading, A. E. Whitmore 153,509 

Fire extinguisher, S. Hodklnson 153,437 

Flowers, artificial, P. Knorpp 153,575 

Furnace, hot air, C. Clark 153,537 

Furnace, portaDle, Roney & Etchbaum 153,457 

Furnace, tyre heating, J. D. Vanderkarr 153,610 

Game apparatus, P. H. Sessons 153,459 

G*s fixture packing, Vosburgh & Day 153.506 

Gas lighter and extinguisher, G. S. Dunbar 153,519 

Gas machine, carbureting, R. L. Cohen 153,538 

Gases, purifying, J. A. Miller 153,453 

Generator, steam, W. E. Uaxtun 153,486 

Glass melting pot, M. Sweeney 153,631 

Glass or tumbler, lelly, M. J. Bennett 153,529 

uraln dryer, F. H. C. Mey 153,592 

Hammer, trip, J. C. Butterfleld 153,531 

Hand rest, H. Wlllard 153 653 

Harness coach pad, A. McCracken 153,115 

Harrow teetb.H. B. Fargo 153,430 

Harvester binder, D. A. Glenn 153,562 

Harvester guide, etc., E. F. Herrlngton 153,436 

Harvester reel, Shafer & Mauck 153,619 

Harvesting gear wheel, A. J. Sweeney 153,630 

Haytedder, H. M. Burdick (r) 5,991 

Hearth plate, R.J.King 153,574 

Heel cutting maehlnery, E.Fisher 153,556 

Hinge, lock.D. C. Serrln 153.6i8 

Hook, bench, E. F. Beach 153,521 

Horseshoe blanks, bar for, W. W. Lewis 153,44:1 

Hydrant spout, P. Lipos 153,162 

Kiln, pottery, J. Ferguson .153.5^3 

Lamp, street, C. L. Locbman 153,581 

Lamp, street, Murphy & McNamee 153,493 

Latch, knoD, J. Ottner 153.455 

Lead castings, testing, J. A. Lowe 151,583 

Leather, slutting, G. H. Williams 153,654 

Leather.otc, Imitation, W. Bell 153,473 

Lithographic transfers, etc., Relf & Arey 153,610 

Lock, combination, W. K.Marvin 153,538 

Lock, combination, A. M. Smith 153,501 

Loom let-off mechanism, D. Arthur 153,5 Lb 

Mains, tapping, G. F.PUmley 153,608 

Mangle, J. H. Sciiuett 153,199 

Match lighter, J. Straszer 153,628 

Matches, Igniting safety, L. O. P. Meyer 153,451 

Medical compound, E. A. Butts 153,421 

Medical compound, H. D. Torblt 153,637 

Medicated neck band, E. T. Juergensen 153,439 

Music leaf turner, E. W. Waite 153,508 

Musical game apparatus, S. Turney 153,639 

Nail, picture, F. J. Seymour 153,500 

Nut lock, S. Brunson 153,532 

Ollcloths.maklng.A. Wilder.. 153,648, 153,649, 15r,650,153,651 

Ordnance, N. Thompson 15s,t21 

Ores, treating copper, J . W. Kldwell 153,518 

Organ, reed board, F. F. Romey 153,614 

Paper bag machine, A. Miiller 153,596 

Paper clip, Smith & Sawyer 153,502 

Passenger enumerator, etc., E. Chesterman 153,475 

Pendulum scales, H. F. and G. F. Shaw 153.460 

Photographs, retouching, C. L. Lambert 153,577 

Picture frames, molding, J. Nonnenbacher (r) 5,986, 5,987 

Pipes, joint for water, J . H. Tocum 158,511 

Planter and cultivator, Davis & Hemmlngway. . . 153,516 

Planter, corn and bean, G. B. Smith 153,622 

Plows, M. F. White 153,645, 153,646 

Plow and cultivator, Skagga & True 153,621 

Plow colter, D. Jones 153,189 

Plow, subsoil, A. L. Manning 153.58' 

Pot, coffee, T. J. McKallp 153,Ss0 

Power, obtaining, D. Stanley 153,627 

Power, generating, C. C. Wolcott 153,510 

Press, cotton, \V. A. Salmon 153.496 

PresB, hay and cotton, Lupher & Munger 153,584 

Pump, rotary, H. L. Houghton 153,566 

Pump, steam and vacuum, G. H. Nye 153,454 

Quicksilver, condensing, Fiedler & Randol 153,479 

Railroad signal, A. C. Harvey 153,485 

Railroad signal, electric, W. Robinson 153,613 

Railroad speed recorder, W. W. Wythe.... 153,470 

Rake teeth, pointing, J. & E. J.'Sugden 151,466 

Range, bottom plate, H. C. Garwood 153,530 

Rigger clamp, £. A. Evans 153,551 

Roller, land, R. Miller 153,452 

Rosette, J. Letchworth 153,442 

Rubber goods, soft, L. O.P. Meyer 153,447 

Rubber with cloth, hard, L. O. P. Meyer. . .153,419, 153,450 

Rubber, soft, L. O.P.Meyer 153,448 

Sallnometerpot, E. Flthlan 153 431 

Sash balance, A. C. Jenkins 153.570 

Sash fastener, C. C. Algeo 153,518 

Sash weight flask, J. E. Russell 153,616 

Sawset, E. Lutz 153.585 



Sawing machine, J. M. Llnnell 153,530 

Scaffold for builders, O. P. Amoroslusen 153,471 

Scraper, road, P. C. Post 158,607 

Seed dropper, H. Koeller 153,576 

Seeding machine, C. O.Gardiner 153,559 

Sewer trap tray, E. D. Culver 153,125 

Sewing machine cutter, Tobey and Bryant 153.501 

Sewing machine table, J. T. Jones 153,433 

Sewing shoes, machine for, W. Duchemln 153,428 

3ewlng stand, A. Tostevln 153,463 

Shirt Dosom, W. Hay 153,564 

Shirt bosom support, J. M. Maurer 151,414 

Shutter fastener, Z.F.Bryant 153,420 

Sieve, C. B. Grahl 153,563 

Signal light, J. C. McMullln 153,591 

Signaling apparatus, electric, W. H. Sawyer 153,493 

Sh.ate, roller, O. F. Bowen 153,474 

Skylight, burglar proof, M. T. Williams 153,652 

Sleigh, Seigfred& Borden 153,617 

Stalk cutter, Babcock &, Stllson 153,416 

Stamp, perforating, C.Schortau 153,458 

Stand, reading and copying, C. E. Wells .. 153,642 

Steamer and boiler, food, L. S. Bunker 15:3,533 

Still, oil, E. Schalk (r) 5,988 

Stone dressing machine, J. D. Husbands, Jr 153,568 

Stove, coal oil, J . H. Thorp (r) 5,96a 

Stove, cooking, D. E. Paris 153,600, 153,601 

Stove grate, M. A. Withers 158,655 

Stove, heating, D. E. Pan s 153,602 

Stove lid lifter and stand, S. Hill 153,188 

Stove, parlor cook, D. E. Paris 153,603 

Stove, reservoir cooking, F. Warrlner 153,641 

Stump extractor, R. P. Cory 153,543 

Sugar, manufacturing hard, C. Spreckels 153,626 

Table, drawing or writing, J. A. Knight (r) 5,993 

Tachometer, R. H. Elliott 153,550 

Tannug composition, Stockton & Ward 153,461 

Tanning process, C. . I. Tlnnerholm 153,636 

Telegraph register and sounder, H. Mlddleton... 153,593 

Telescope, Ny 8 trom & Young 153,494 

Thill coupling, £. Brick 153,531 

Thrashing machine, Blymyer & Dull 153,419 

Ticket, A. Shiland 153,461 

Ticket, C. H. Waite 153,507 

Ticket case, O. P. Beck 153,527 

Toy block, H. B.Owen 153,;yj9 

Toy pistol, C. Nelson 153,597 

Toy trundle, C. E. Hicks 153,487 

Trunk, W.J. Large 153,578 

Umbrella, S. R. Plnckney 153,605 

Valve, piston , G. H. Glbbs (r) 5,984 

Valve, relief, G. C. Sweett 153,632 

Valve, stop, R. S. Gillespie 153,561 

Vehicle dash rail, L, W. Everett 153,552 

Vehicle, hand, J. M. & J. L. Jones (r) 5,992 

Vehicle seat. U. V. Miller 153,594 

Vehicle spring. J. D. Richardson 153,6 12 

Vehicle wheel, J. Curtis 153426 

Vehicle wheel, J. Fredenburgh 153,557 

Vehicle wheel, M. B. Wever 153,644 

Velocipede, A. Cooke 153.423 

Vessel for holding liquids, E. B. Requa 153,611 

Vise, T.L. Baylies 153.418 

Vote counting apparatus, B.F. Larsh 153,579 

Wash bench, Norrls & Woods 153.598 

Washing machine, C. Bagjall 153,519 

Washing machine, W.E. Banzatt 153,523 

Washing machine, T. Hiirls 153,434 

Watch case bezel, C. L. Tnlery 153.633 

Water meter, R. C. tiray 153,482 

Whlffletree clip, W. N. Santee 153 497 

Whip, Avtry & Pratt 153,517 

Window shideB, weaving, J. Bald win,. Jr 153,417 

Wood, preserving, R. W. Archer 153,515 

Wrench, O. T. Bedell 153.528 

Yoke, neck, M. S. Trowbridge 153,638 

APPLICATIONS FOR EXTENSIONS. 

Applications have b *eu duly tiled and are now pending 
lor the extension of the rollowlngLetters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
30,536.— Gas Fitting Finishing Machine.— J. W.Lyon. 

October 14. 
30.937.— Oiling Spindles.— E. N. Steere. December 2. 

EXTENSIONS GRANTED. 
29,374.— Thkashing and Cleaning Machine.— I. Hart. 
29,409— R.ulway Cattle Cars.— G. W. Chambers. 

DISCLAIMER. 

133,376.— Glove. — J. F. Mason. 

DESIGN S "PATENTED. 

7,589 to 7,595.— Caepets.—R. Allan, Yonkers, N. Y. 
7,596.— Pen Rack.— B. Brower, New York city. 
7,597.— Inkstand Base.— B. Brower, New Yorkcity. 
7,598.— Badge.— R. D. Green, Lowndes county, Miss. 
7,599.— Urn and Pedestal.— H. E. Wesche, Pblla., Pa. 
7,600.— Glass Bottles.— C.C.Woodworth. Rochester, N.Y. 
7,601.— Child's Carriage.— A. Sboeninger, Chicago, 111. 

TRADE MARKS REGISTERED. 

1,899.— Medical Compound.— E. A. ButtB.Wash'ton.D.C. 

1,900. — Milk Pans.-C. A. Douglas, Franklin, N. Y. 

1,901.— Pickles, etc.— Du Vlvler & Co., New York city. 

1,902.— Coffee Extract.— G. W. Earhart, Columbus, O. 

1,903.— Thermometers, etc.- J. S. F. Huddleston, Bos- 
ton, MasB. 

1,904. -Gin. —Wellington & Co., New York city. 

1,905.— Wink.— Wellington & Co., New York city. 

1,906.— Medical Compound.— E. K. Al Burtls, Ridge- 
field, N. J. 

1,901.— Sauce.— Lea & Perrlns, Worcester, England, 

1,908.— Cotton Gins.— Sanborn Machine Company, Mys- 
tic River, Conn. 

1,909 & 1910.— Knit Goods.— American Hoslerj Company, 
New Brltal: 1 , Conn, 



SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade Mark 8!*3 

On filing each application for a Patent (17 yean). 813 

On Issuing each original Patent $',£0 

On appeal to Examlners-ln- Chief 810 

On appeal to Commissioner of Patent!..... $20 

On application lor Reissue 830 

On application for Extension of Patent 830 

On granting the Extension 830 

On filing a Disolalmer 810 

On an application for Design (3H years) 810 

Onappllcatlon forDeslgn (7 years) 815 

On application for Design (14 years) 830 

CANADIAN PATENTS. 

Liar of Patents Granted in Canada 

July 31, 1874. 

3,694.— E.M. Davta, Allegheny, Allegheny county. Pa., 
U. S.,and F.J. Rebbeck. Pittsburgh, Allegheny coun- 



ty, Pa.,U. 3. Improvements on curtain fixtures, called 
"The Davlea & Rebbeck Curtain Fixtures." JulySl 
1874. 

3,695.— P. Grlffln, Cork, Cork county, Ireland. Improve- 
ment on the manufacture of spirits, called "Gnuiu'a 
Purineu Spirits." July 31, 1874. 

8,698.— D. Forbes, Cambridge, Middlesex county, Mass., 
U.S., assiKnee of H. '.Veils, Woburn, Middlesex coun- 
ty, Alas8.,_U..S. Improvements on needle threading 
hooks, called "The Magic Needle Threader." JulySl, 
1874. 

3,697.— N. E. Wheeler, London, Ont., assignee of C. D. 
Bllnn, Port Huron, St. Clair county, Mich., U.S. lui 
provaments on window blinds or Blades. called - 'ALap 
Window Shade." July 31, 1874. 

3,693.— A. Lorraln, Bord-a-Plouife, Lavalle county. P.Q. 
Improvement on wheel horse powers, eailud "Lor- 
rain's Horse Power Wheel." JulySl, 1674. 

3,699.— F.M. Snlvely, Belltire, Belmont county, O., U. S. 
Improvement on trace fastenings, called "Snlvely's 
Improved Trace Fastening." July 31, 1871. 

3,710.— H. lug, Hamilton, Wentwtrth county, Out. A 
gas regulator, called "Ing's Improved Gas liegulator.'' 
July 31, 1874. 

3,i0l.— C. H. White, White's Station, Calhoun coumy, 
Mich., U.S. Improvements uu railway switches and 
frogs, called" White's Safety Railway Switch." July 
31, 1874. 

t',702 — W. Vahey, Forest Village, Lambtou county, One. 
Improvement o* machines lor blocking uorse collars, 
called "Valley's Collar Blocking Macnine." July 31, 
1874. 

3,703.— W. Murphy, Petitcodiac, New Brunswick. Im- 
provements on organ blow pedali, called "'Murphy's 
Reversible Organ Blow Pedals." July 31, LS7-1. 

3,704.— G. Webster and J. F. Webster, Hamilton, Went- 
worth county, Out. Impro .ements in sewing ma- 
chines, calleu"Tbe Webster Hand Shuttle Machine." 
July 31, 1^7J. 

3,705.— J.Dwyer and J. V. Carter, Detroit, Wayne coun- 
ty, Mich ., U. S. Improvements in bnse-buimng heat- 
ing stoves, called" 1'ne Crown Jewel Stove." July 31, 
1874. 

3,70,i.— W. Craig, Nunda, Livingston county, N. V., U. S., 
aBslgneeol" H. C. Grover, eame place. Improvements 
on washing machines, called "Grover's Improved 
Washing Machine." July^l, 1871. 

3,707.— D. N. B. Cotliu, Jr., Newton, Middlesex county, 
U. S. Improvements on capstans and rt'i:id!anS'_'S, 
called "Collin's Capstans and Windlasses." July 31, 
1874. 

3,708.— L. O. P. Meyer, Newtown, Fairfield, Conn., U.S. 
A certain india-rubber compjimd presenting a sur- 
faceagainst which what are Known as salety matt lies 
can be lgulted, called "Meyer's Igniting RuDDer." 
July 31, 1S74. 

3,709.— D.C. Kellam, Pontlac, Oakland county, Mich., 
U. S., and Ii. and A. Hayt-s, Detron, Wayne county, 
Mich., U. S. Improvement on window scn-en I mult n, 
called ' Kellam's Aujustable Window Screen." July 
31, 1874. 

3,710.— B. Tappan, Steubenville, J effereon county, O., 
U.S. Improvement In miners' lanterns, called 'Tap- 
pan's Miner's Lantern." July 31, 1871. 

3,711.- H. Whiteside, Jr., Ottawa, Carleton county, 
Ont. Improvements on spring siats tor beds, called 
"Whiteside's Improved Spilng Slat." July 3i, 1ST*. 

3,712.— H. Behning, New Yorkcity, U. S.,aud.J. Diehl, 
same place, improvements in piauotories, Called 
"Behning &Diehl's Improved Agra lie lor Pianof ones." 
July 3t, 1874. 

3,113,— E, S. Waterman, Hamilton, Wentwortli county, 
Ont. Improvement in bed bottoms, calltd "Water- 
man's Superior Sirap Steel Spring Bed Bottum." July 
3i, 1874. 

3.714.— W.T. Redding, New York city, L". S. Improve- 
ments on metallic or other boxes for blacking or ana- 
logous uses, called 'The Reading Improved Box." 
JulySl, 1874. 

3,715.— W. Morehouse, Buffalo, Erie county, N. V., U. S. 
Improvements on ship Knees.called "Morcnouse's Im- 
proved Ship Knee." July 31, 1-71. 

3,716.— W. B. Hall, Lancaster, Lancaster county, Pa. 
U. S. Improvements in cartridge-creasing and load- 
ing implements for breech-loading flicurms, called 
**W. B. Hall's Cartridge Cn aser." July 31, 1874. 

3,117, _W. H. Becke t, Chelmsford, Essex Ctuhty, E tig. 
Improvements in valve apparatus for controlling the 
flow or pas-age of fluids, called "Dennis & Co.'s Pat - 
entH. P. Valve." July 31, 1874. 

3,718.— W.M. Watson, Tonica, La Sal!e county, 111.. U.S. 
Improvements on nut locks, called "WaUun"s Im- 
proved Nut Lock." Juiy 31, 18 i4. 

3,719.— C. Corns tock. New Canaan, Fair^eld county, 
Conn., U. S. Combiued hot air and hot water furnact*, 
called "Comstock's Ventilating Steam Heater." July 
31, 1874. 
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Back Pare #1.00 a Use. 

inside Page ------- 75 cents a line. 

Engravings may head advertisements at trie same r>.ite per 
Une, by measurement, as the tetter press. Aduertt.iemeals 
must be received at publication o{ Flee as early as Friday 
morning to appear in next issue. 



WANTED— 111 eveiy Southern State, X. Y. 
Pa , and Cal, a purchaser for tue entire r?jght to 
manufacture ana seil HA WKE'S SELF-HE Ail Ng buL- 
DElilNG IRON, CAN OPENEK AN D LAMP, on-; ol tlu-. 
most popular recent Inventions of tue day. Ii not >>old, 
win be let on Royalty. *vENDELL & FRANCIS, 53 X. 
10th St., Philadelphia, Pa. _ 

■WORCESTER FREE INSTITUTE. 

A School or ApplluCi Science. For catalogue, address 
Pbof. C. O. THOMPSON, Worcester, M*es. 



$70 



A WEEK TO AGENTS-Sure. four new 1'at- 
entB. J. AJ. JsEabl'i'i', Foxooru', Mass. 



PATENTS F. T. tl. KaMsden, Bryan Block, 
Sold and Chicago, 111. Mechanical Knglneer ana 



Mauulacturcrs' Ant 



EMP- 
L0Y- 
MNT. 



Pleasant aud Pruihable Employ- 
ment in selling "uOOD BJOKS fc'ui* 
ALL." " How to do it." Send stamp tor 
facts to Samukl 14. Wklls, :-i81l Broad way 
New lork. 



MASON'S PAT'T FRICTION CLUTCHES 
are maflufactured uy Volney W. Mason & 'Jo, 
Providence, 1£. 1. Agents, l. B. bllooKi, M Cliff street, 
MewVork; taplin. KIUJS & Co.. Akron. Ohi o. 

P" RIJNTINC* M ACHIN KUY—Agent wanted 
ior the United States, for the Bale or ill Bt class 
mugllsh Lithographic Machines, the well known Wimri- 
aale Letterpress Machines, ouilloiloe Cu tins, Ujlllng, 
Glazing, and Heeling Machiuts, Screw and tiyur^ulic 
Presses, Engines auuBoileis.aliof first clais ma nut ^c- 
ture, and commanding ihe chief pationigc in iingianl 
and the Coutmentot Europe, at much lower prlu.s than 
are obtained tor Macmnes of American Manufacture. 
Libeial Discount would be given io a drat class res -ou- 
Blbie Agent. Apply to tne PARiGoN MACHINE CO VI- 
PANi", LIMII'ED, Elland Road, Leeds, Kngiaud. Terms 
Cash or Security. 



© 1 874 SCIENTIFIC AMERICAN, INC. 



August 29, 1874.] 



jfrieutific Aturncm 
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Fifth ;ind Last Gift Concert 

IN AID OF THE 

Public Library of Kentucky, 

POSTPONED TO 

November 30, 1874. 

DRAWING CERTAIN AT THAT DATE. 

L.IST OF GIFTS. 

One Grand Cash Gift 8'J5O,000 

One Grand Caau (Jilt 100,000 

One Grand Cash Gift »5,000 

One Grand Cash Gift 50.000 

One Grand Cash Gilt 25.000 

5 Casli Gilts, 820,000 each.... 100,000 

10 Cash Gilts, 1 4.000 each... 140,000 

15 Cash Gifts, 10,000 each... 150,000 

20 Cash Gilts, 5,000 each.... 100,000 

25 Cash Gilts, 4,000 each ... 100,000 

30 Cash Gilts. 3,000 each.... 90.000 

50 Cash Gifts, 2,000 each .. 100,000 

lOO Cash Gilts, 1,1)111) each... 100,000 

210 Cash Gifts, 500 each... 120.000 

500 Cash Gifts, 1O0 each... 50,000 

19,000 Cash Gifts, 50 each... .950,000 

GrandTotal.20,000 Gifts.all cash,2, 500,000 
PRICE OF TICKETS. 

Whole Tickets $50 00 

Halves 25 00 

Tenths, or each Coupon 5 00 

11 Whole Tickets for . 500 00 

22 1-2 Tickets for .... 1,000 00 
For Tickets or Information, Address 
THO. E. BR1MLETTE, 

Agent and manager. 
Public Library Building. I,ou1svtlle, Ky. 
orTHOMAS H."HAYS & CO.. Eastern Agents, 

009 Broadway, N. Y. 



NEW and 2d. HAND... 

Bead for Circular. Chas.PLACB 
, , ft CO. so Vesey ot.. N«t7 York. 



,BOULT'S PATENT 

Reverse Motion, Pan ellDe 
Varlery .Moulding, and 
Dovetailing Machlne.cutq 
' Panels ot any design or 
style of 
Mould In the 
solid wood, 
with neat- 
ness and dis- 
patch . 

Routes and 

grooves lor 

Windows — 

--. Stairs — Car 

* — Br 1 dge s 

&c.,&c 

Moulds fine 
bracket and 
genera 
Scroll Work. 
It ip a nrstclasp Shaper and Moulder. Dovetails all kinds 
of Drawer and Joint Work with thlek or thin atud. War- 
ranted Simple, Durable and Efficient. Send for circu- 
lar Bnd sample of work. Manufactured only by B. C. 
MACIIT CO.. Batilo Creek, Mich. 





HUSSEY'S NATIONAL 

(Map Architecture. 

New and Original Designs. "Working 
Scale Drawings, and Details for all 
Styles of low-priced Houses, with 
Specifications and Cost. Just Pub 
lisked. ttoyal quarto. Post-paid, $G. 

WOODWARDS ] l' 000 ^** 1110 DRAWINGS 

NATIONAL I Plans » Details, 

i tiAiT.mn/Nm f Specifications & Estimates 

ARCHITECT] P 2r LVE D0LLiK9 ' p03t - 

MONCKTON'8 NATIONALISE Dollars, post 
STA1K-HUII.DEK. ( paid. 

MONCRTOS'S NATIONAL (Six Dollars, post 

CARPENTER & JOINER. \ paid. 

ORANGE JUDD CO., 243 Broadway, N.Y 



A Set of 12 Steel Lathe Doss, 

From % to 4 men , if; 35 

" ■• to 2 ■• '.■.■.;;■.".;.'$ %.m 

Iron, from %<oZ inch i 6 50 

" " to i " ii5.oo 

1 Set of Steel Clamps 112.50 

" " Iron " ' {10 00 

Expanding Mandrels taking anything from li'toj 
Inches, &c. 
Send to C. W. LB COUNT, South Norwalk. Conn. 

for Circular. 



THE CHAMPION SILVER-STEEL 
SI'KINQ MATTRESS, now greatly Improved, lias 
been before the public forieveral years, and continues 
5?™'A c !TO> lta unrl ?alled position in the trade, as the 
BES1 BUD ever produced. It presents the rich and 
elegiut appearance of sliver, and Is the softest, easiest, 
cheapest, and most durable Spring Bed In market 
Wholly composed of tenacious tempered steel springs, 
so united that the pressure Is equally distributed Ea- 
sily lined, turned, or rolled up. Both aides alike No 
frame.no wooden slnts.no tow stuffing, no straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half the thickness of hair mattress. 
More springs for your money in thlB bod than in any 
other. Unequalled for hotels. Any sizes made to or- 
der. Send for pictorial circular. Retail price of double 
bed, £13. Shipped, bv single bed or quantity, to all parts 
of the world. Liberal discount to the trade. Sold by 
leading dealers in all parts of the country. Refer to 
Phelps, Doremus & Corbett, J. T. Allen & Co . New 
fork, Gould <!t Co., Pnlladelphla, Pa., Gilbert & Sons 
.Jorwten, Conn, Bowdltch & Co., New Haven Conn anti 
many others. CHAMPION SPUING MATTRESS CO., 
Makers, 21b Canal St., near Broadway, New York. 



C^ivil and Mechanical- Engineering at 
.t I T aE R'nssilaer Polytechnic Institute, Trot 
N.Y Instruction very practical. Advantages unsurpas-, 
sed Inthis country. Graduates obtain excellentpusllion 
B-opeiis Sept. 16th. For the Annual Register, contain- 
ing Improved Course of study, and lull naviculars 
address Prof. CHAI1LES DROWNE, Directors 



The Chilian Exposition 

Packages for this Exposition can be Shipped at the 
Paolflc Mall S. S. Go's Office, foot of Canal St . Nuw 
Jo-k, and frotn,thc Pacidc ports touched at Dy the 
iat-atners of ihls Company. One dollar, gold, for each 
package weighing not more than 2000 pounds, or meas- 
url g not more tuan 20 cubic feet, Is toe only cost of 
ocean transportation to Chili. Heavier or larger pack- 
ages may be shipped per same line at low rates under 
siieciai cuuiract. Applicatn ns lor room at the Exposi- 
tion mist reach Colli by January 1, 1875. Particulars 
mar ue obtained by addressing any ooe of the United 
S'.a' es Commissioners tor the Exposition, any Chilian 
Consul In the m.lted States, or a. VlLLAROEL Cor- 
responding Agent, 52 Pine St., New fork. 



&47 f% A MON1H T0 AGENTS. AddreBS C. M, 
™ »# ** LiNisaios* Bbo., New York or Chicago 




THE 



TRADE ENGINE. 



Noiseless in operation— Perfect 
In workmanship— all light parts 
of CaBt Steel. 

Every Engine indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi - portable Engine la the 
market. 

Send for Price List and Cir- 
cular. 

HEKRMAN & Herchel- 
rode M'f'g Co., 

Dayton, Ohio. 



MAHOGANY, 

WALNUT, KOSE, SATIN. HOLLY, SPANISH & RED 

CEDAR, and all kiuds of HAFtD-WOODS.in Logs, 

Plank, Beards and Veneers. 

jy Extra cholci: Birds Eye and Curly Muule, French 

and American Walnut, and Ash Burl Veneers 

juBt received. 

Geo. W. Read &. Co., 

Mill & Yard 186 to 201) Lewis St., f oot5th &6th Sts.,E. R., 
New York. 

By Orders by mall promptly and faithfully execu- 
ted. 

* # * Enclose stamp for Catalogue and Price List. 



^ I FOR STEEP 
ta AND FLAT 



ROOFS. 

EST'B'D 1856. 



! 2 o SAMPLES#CIRCULARS 
■^ READY ROOFING CO. OF N.Y 

3 . 64 CORTLANDT ST. 



OVKIt 7,000 IN USE, 

BLAKE'S STEAM PUMP 

Send for Illustrated ca lalogue, 79 & Si Liberty St., N.K. 



ADVEKTISEKS! Send twenty-aye centB to GEO. P. 
ROWElL & CO.,41 Pars How, New IforK, forthelr 
Pamphlet oj one hundred pages, containing lists of 3,000 
newspapers, and estimates snowing cost of advertising. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
dc Co., at»3 Broadway, New Tork. MaKers of the cel- 
ebrated lorn TtiiiffiD and Mlnlatu e Telegraph Instru- 
ments. 



SAMPLES OF MACHINES, TOOLS, and 
IMPLEMENTS, received, exhibited, and orders 
taken. A. M. PAXTON & CO., Vlcksburg, Miss. 



COjtnn Tstrlr to IfwtL M >n trtlclea »nd 
lP£**VJU th»b«rtr»mir/P»p«to America, with 
twmHOkrvma*. rualrj jovnaLMO Br^nj.H. Y. 



T'VlP T*fill Ci-Zltpi I r * r ' ze Picture sent free! An 
HlO lUU'vTctUC . ingenious gem ! 50 objects to 
and! Address, wttu stamp, K. C. AHI'EV, lluflalo, N.Y. 



PATENT 



Planing and Matching 

and Molding Machines, (Jray & Wood's Planers, Sclf-olllng 
Saw Artxjrs, and other wood working machinery. 
S. A. WOODS MACHINE CO., < MLlberty «t.,N. Y.: 
Send for Circulars, etc. J 67 Sudbury «t. Boston 



THIS MONTH A WELL KNOWN FIRM 
of Engineers and Machinery Agents, with large 
connections at home and abroad, will open a ground- 
floor "Warehouse, having windows fronting Queen Vic- 
toria Street and Cannon Street, City, London, England. 
The firm Is prepared to accept the agency for special 
machinery, tools, etc., and to exhibit a choice selection 
of theae and of worklngmodels. Adverttzers' travelers 
canvasB Great Britain and the whole of Europe. For 
terms, apply to W. P., Box 773, New York City. 



1?0R LEGAL ADVICE CONCERNING 
J/ Infringements and Patents, consult K. B. McMAS- 
TER, Counsellor at Law, 9 & 11 Nassau St., Koom *Jti, New 
York. Counsellor and Advocate in Patent Cases. 



EDISON'S INDUCTORIUM— A powerful 
electrical induction-coil for giving shocks. Useful 
tui medical purposes and amusement. Price only SIX 
DOLLARS. Sent,C.U.D.,by expres?. Send for circular. 
EDISON & MURRAY, 
10 & 12 Ward St., Newark, N.J. 




^*"| A f A ^jl 6UUI Iuv-,ied;:iStocic3it yoldps 
tyiyj tU tJJXVUU 2C0percentair.outh. Sendf 



pay 

- -.-..for 

particulars, iumbridgk & Co.,Hankers,2 Wall St., N.Y. 



FORGING & FINISHING MACHINERY, 
Fixtures and Tools complete for making guns, sew- 
ing machines, etc., to mo-lel, furnished to order dv 

THE PRATT & WHITNEY" CO., Hartlord, Conn. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any required size. Also, an? kind of 

Stcnb for Roads and for Concrete, &c. 

Address BLAK.E CKUSHEH CO., 

New Haven, Conn. 



AFOPTTTNP 1 FoB ALL 1d the K,1DD e r Stamp 
lUiVlumj Business. Address Doeman's 
faTENciL and STaHP Works, Baltimore, Mu. 




The American Turbine Water 
Wheel, 

Aecently Improved and submitted to 
thorough scientific tests by James 
Emerson, showing the following use- 
ful effect of the power of the water 
utilized, being the highest results ey- 
er known. 

Percentage of Part Gate : v, 50.08 : 
H.69.64; %, 78.73; X,8a.53: «, 82.90. 

Per cent, of Whole Gate : 83.14. 

A full report may be obtained of 
BTOUT, MILLS & TEMPLE, Day- 
ton. Ohio. 



To Electro -Platers. 

BATTERIES, CHEMICALS, AND MATE 
KIALS.ln sets or slnglc.wlth books of Instruction 
manufactured and sold byTBOMAS HALL. Manufature: 
In? Electrician, 19 Bromfleld Street, Boston, Mass iilus 
trated catalogue sent iree un application. 



'TEAM BOILERS for sale cheap— 15. 25 35 
J 40 H. P. s. C. HIL;.S,51 Courtlandt St., New Torw 



^ I3TNGLR AKU BABBBL MACHLNEBY.— 
O Unproved Law's Patent Shingle and Heading Ma- 
chine, simplest and best In nse. Also. Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
Turners, AC. Address TBJtVOB ft Co. Lockport, N. T. 



PORTABLE STEAM ENGINES, COMBIN- 
lng the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being In 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOAJJLEY 00. Lawrence. Mau. 



IRON BRIDGES— Clarke, Reeves & Co., 
PHOMIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia, Pa. 

Specialties— Accurate Workmanship— Phcsnlx columns 
—Use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed on receipt of 75 cents. 



Machinery, 

Wood and Iren Working of every kind. Leather and 
Rubber Belting, Emery Wheels. Babbitt Metal, «c. 

Sturtevant Blowers. 

Of every slue and description, constantly on nand. 

Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 

on hand In large quantities, furnished In any lengths up 

to a It. Also, Pat. Coupling and Self -oiling adjustable 

Hangers, pulleys, etc. GEORGE PLACE & CO., 

121 Chambers Street, ft 103 Beade Street, New York. 



Niagara Steam Pump. 

CHAS. B. HABDICK, 



33 Adams it., Brooklyn. N. Y. 



THE JOHN HARDICK 

Niagara Steam Pump. 

HUBBARD ft ALLER, BrooKlyn, N.Y. 



P 



UNCHING 

AND 

DSO? PRESSES. 



For tbe Beat and Cheap- 
ant AddreBS THE ST1LEI 
ft PARKER PRESS CO. 
Middlbtowit, Conn. 



WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planers and Rich- 
ardson's Patent Improved Tenon Machines. 
Central, corner Union st„ Worcester, Mass. 

WITHEKBY RUGS ft RICHARDSON. 



HiK ° (J> Ofk Per day at home. Terms Free. Address 
JpO H Jpulf Geo. Stinbok ft Co., Portland, Maine. 



mswAG/ffPfRS 



TEE Union Iron Mills, .t'nr^burgh, Pa. 
The attention of Engineers and Arcnlt-cts IB called 
to oar Improved Wrought-lr«n Beams and Girders (pat 
ented),ln which the compound welds between ttaeatem 
and flangea, which have proved so objectionable in the 
old mode 01 manufacturing, are entirely avoided, we are 

Srepared to furnish all sizes at terms as favorable as can 
gobtalnedelaewhere. For descriptive lithograph addreBE 
Carnegie, Klomaa & Co, Union Iron Mills, Pittsburgh, Pa. 




Small Tools of all kinds: also GEAR WHEELS, parts 
of MODtiLS, and materials of all kinds. Castings of 
«mill Lafnes, Kn^lnes. Bllde Rests. &c. Catalogues free. 
GOODNOW & WlGHTMAiN.23 Cornhill, Boston, MasB. 



BANKRUPT'S SALE OF HORIZONTAL 
and Vertical Steam Engines. Also, new and second 
hand Machinist's Tools. Send l'orclrculars at 

THE YALE IRON WOKKS, New Haven, Conn. 



$10 



A DAY. Employment lor all. PatentNove 
ties. GEO. L. KELTON, US Nassau St., N.Y. 



SHINGLE & BARREL MACHINERY 

EVART'S IMP. HEADING AND SHINGLE SAW. 
STAVE CUTTKRS, JOINTERS, EQUALIZERS, AND 
HEADING TUKN'ERS. 

BAILEY GAUGE LATHE— J'or turning all kinds nan 
dies and Cabinet work. Simplest and best in nse. "We 
manutacture a full line cf Wood and Iron Working 
Machinery, Steam Engines, &c. Address 

T. K. BAILbY ft VAIL, Lockport, N.Y. 



RISDON'S IMPROVED TURBINE. 




Has the tightest gate and most durable 
Has yielded the highest percentage of 
any wheel tested at Holyoke or else 
where. 18'8, Dec. 10—36 in. wheel full 
gate 90 per cent, seven eighths '39, three 
quarters -Si. 1874, Apr. 28—43 In. wheel 
full gate 91 per cent, seven eighths -99, 
three quarters '83, five eighths -76. 

Additional information sent upon ap- 
plication to T. H. RISDON, TYLER ft 
CO.. Mount Holly, N. J. 



E. M. MAYO'S PAT. BOLT CUTTER. 

tysend for Illustrated Circular, Cincinnati, Ohio. 



1832 SCHENCK'S PATENT. 1871 

WOODWOBTH PLANEB8 

And Re-Sawing Machines, Wood and Iron Working Ma. 
ch.nery, Engines, Boiler,, etc. JOHN B. BCHKNCK'S 
aoNRMatteawan. N. Y. and US Liberty St.. ^e" Y.rk. 




The fact that this shafting has 75 per cent irreatei 
strength, a finer finish, and IB truer to gage, than any ^;,aei 
In nse, renders It undoubtedly the most economical. Wt 
arealso the sole manufacturers of the Cblebbathd Col- 
usb Pat. CooPMne, and furnish Pulleys, Hangers, etc. 
of the most approyed styles. Price list, mailed on appli- 
cation to JONES & LAUGHLINS. 
Try street, 2d and 3d avenueB, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 
_ stocks of this Shafting In store and for sale by 
uLLER, DANA * FITZ. Boston, Mass. 
GEO. PLACE * CO.. Ml Chambers street. R X 
PEBF.CS * WHALING, Milwaukee. Wis. 



tf%itfW¥l£*9 SAFETY HOISTING 

OTIS Machinery. 

OTIS, BROS. * CO.. 

NO. 348 BROADWAY NEW YORK. 



R. BALL & CO., 




WOOD WORKING MACHINERY 

For Planing Mills, Car Shops, Sash, Blind and Door Ma 
iiS."' t -'.* - s <">lfor Illustrated Catalogue and prtct 
list. Factory, at Worcester, Mass. Salesroom, at 121 
Chambera A lor Reade St»„ New York. 



P. BLAISDELL & <00., 

Worceater, [uan., 

Manufacturers of the Blalsdell Patent Upright Drills 
and other first-class Machinists' Tools. 

EW & IMPROVED PATTERNS— MA- 
CHINIST8' TOOLS— all sizes— at low prices. 
S. GOULD, tl to 113 N. J. B. R. Av e.. Newark, N. J 

Andreutfs Patents. 

NolaeleM. Friction Grooved, or Geared Holaf 
ere* suited to every wait* 

Safety Store Elevators. Prevent Accident, 
Rop©, Belt, and Knffln© break. 

Smoke-Burning Safety Boilers* 

Oscillating Engine*. Double and Single, 1-9 
100-Horse power. 

Centrifugal Pump* 100 to 100,000 Gallon! 
per IHlnute, Best Pumps in the World, pass 
Mud, 8 imd. Gravel, Coal, Grain, etc.. with- 
out Injury. 

All Light. Simple, Durable, and Economical. 

Send for Circulars. 

WM. D. ANDKtf-Wfi A BRO., 

414 Water Street, New Torft. 

-O LASS VTOTJLDS for Fruit Jars, Lamps. 

VTBottleB.lYX Ink Stands.etc.made by H.BROOKE 
layeara Cob. White and Cjtnteb Sts., N.Y. For any 
thfn? new in slasa you will require a mould (o dte). 

ty Pabticulab attention paid to MOULDS ror 
INVENTO R8. Send model or drawing ; lBCloae stamp - 

RICHAaDSON, MER1AM to CO. 
Manafacturera of tbe latest Improved Patent fan- 
els' and Woodwortb Planing Machines, Matching, Sash 
and molding. Tenoning, Mortising, Boring, Shaping, Ver 
tlcal.&nd Circular Be-eawlng Machines, Saw Mills. Saw 
Arbors, Scroll 8aws,RaUway, Cut-off, and Rip-saw Ma- 
chines, Spoke and wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse 107 Llbertv at. New York. 17 

FOR SALE— AN UNFINISHED IRON, 
TWIN S^KEVV STEAM VESSEL, having double 
bottom and water-tlgut compartments. 

Length between Perpendiculars 390 feet. 

Breadth of Beam 45 " 

Depth to Main Deck ^04" 

Displacement at 23 feet draught 6,000 tons. 

Area of Midship Section 890 sq. ft. 

Number of Transverse Bulkheads 7 

ENGINES. 

Two pairs, each pair driving one Screw. 

Diameter of Steam Cy Under Tl Inches. 

Stroke ot Piston 45 " 

Surface Condensers, area 12,560 sq. ft. 

SCKEWS. 

Diameter feet 

Pitch 27 " 

Number of Blades 8 

BOILERS. 

Ten In number ; Ordinary Horizontal iTlre 
Tubular Type. 

Total Heating Surface 28,000 Bq. ft 

Grate Surface 876 » 

This vessel was intended to he completed for the State 
of New Jersey as an Irooclad. The plans were prepared 
and the work was tarried on undnr the direction of 
General George B. McClellan, U. S. A. All mate- 
rials, and the workmanship are guaranteed to be of the 
beat possible descilptlon. 

The funds appropriated for the purpose of completing 
the vessel not proving sufficient, the Legislature of the 
State of New Jersey has directed that a sale be made to 
the high est bidder. A Commission, consisting of 

HisKxcellencif Gov Joel •ABKER.of lrentou, 

Vice- Chancellor Amzi Dodd,oi Newark. 

Honorable Messrs. W. W. Shippen, and S. B. Dod, of 
Hoooken, 
hasbeen appointed to effect such sale. 

Bids endorsed "Proposals for the Purchase of 
Iron Steamer, or of Parts thbrrof," m*y oe address- 
ed TO the GOVERNOR OF THE STATE OF NEW JERSEY, bv 

whom they wiM be received at Trenton, N. J., until 12 
o'clock, Si., on the second aay of November next, at 
which time they will be publicly opened. 

Blanks tor proposals, and a pamphlet containing a 
detailed description of the vessel, as uearly completed, 
except as to urmor and armament, may be obtained by 
addressing either member of the Commission or the 
undersigned. 

Permission to examine the vessel, and to inspect the 
premises, may be obtained (by Intending purchasers) < n 
application at the Dry Dock, where the ship now lies, or 
to the Consulting Engineer to the Commission, who 
will be prepared to exhibit drawings, to explain the 
structure of hull and mac tuner y, and to give any other 
Information respecting the vessel. 

R. H. THURSTON, 

Consulting Engineer to the Commission, 

IToboken, New Jersey, 

United States of Amet ica. 

mm SAfise machinery. 

■ Merriman's Patent. Also, Hand and Steam 

iJDERRICKS & TRAVELLERS, 

THOMAS ROSS, Rutland, Vt. 



Un deufjefw (Brfinder. 

®ic(e gro&e urtb tfjfitige Sloffe unfrer St. 
brjlferurtg mactien roir betcnberS barau' 
aufmcrtjom, bog urt!refttrma buret) tljrc S3er- 
binbung mil 23cSljtngton unb ben eiiropaifcfjcrt 
§aurjtftabtert, befortbere 35ortrjoile jur Srlar.= 
giirtg Don in- unb ou«[anbifcf)cn 5Satcntcn 
bictct. 

3eber Srflnber, gtdd)DieI roefctjer UJotionoIt- 
t&t angefjorig, tft burd) bit libetalen ^atcntge- 
iefec ber 35eteinigten ©taoten jum ^atent(cl)uft 
tiit (Srfinbungen b«cct)tigt . Unfrt gtrmo ift 
bcteit, geftiifctouf 26jab,rigtSrfot)rung, beutfcfje 
Grrfinber jeber 3«it jn bcrotr)en unb ju tniigigen 
■Jircijen raid) unb Biinftlid) ^Jatcnte ju ctlangcn. 

®tc Eeutfdjt ©eciion ijl in ben £unben 
fa^iger bcutfdjer Sngenieute, Vt.eicr)t in bee 
Office betfiinlidj mit Srfinbetn uetfefiten 
aetben. 

3)et ,, Scientific American" rcirb in feinen 
©paltcn bit bebeutenberen ©rfinbungen be- 
|bttd)en. 

Jcrtcjponbenj erbetcn unb prombt beant« 
roottet. ?)Qmpb,letc in bcutftl)':: ©prad)e met. 
ben ouf SScrlangen 'ranco jugefonbt 

ffibtefftre: 

ga«nit & go., 

_ ^Scientific American" Patent Agentur, 
■* SI ©art WoW, 

N*iw Toi-k CSt»» 
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Back Pase - - 81.00 a line. 

fntiide Pave ------- 75 cents a line* 

Snaravinas may head advertisements at the same rate per 
ine, by memsurement. as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 



BLIND SLAT REGULATOR. 

A useful and ornamental invention for 
regulating the plats nn window blinds. 
Holds ihe slate securely In any position, 
and prevents them from rattl'ng or fall- 
ing down. Old or loose blinds made per- 
fect, by stmply fitting one Regulator to 
each section or a blind, which can be 
easNv accomplished by any one. No blind 
la perfect without It. Price per doz-n: 
llra«s,fc>.25; t-'roozed, $2 50; Ntckfl Pla- 
ted, $3. Sc< dforsorat. Agents wanted. 
Sswir>ies25c. Circulars. J. T. O'DON* 
OGIIUE,48 Pine Street, New York. 




OUR COVERING FOR BOILERS AND 
PIPES saves Twenty per Cent in Fuel. 

OUR FELT, CEMKNT, AND PAINT FOR 

ROOFS Is the best In the market. 



Asbestos Felting Co., 

316—332 Front St., X. Y, 



FOR SALE— 2nd hand Portable and Sta- 
tionary Engines and B.llers, good as new, at half of 
Original Coat,, i'or (leecrlntlon, address 

BINGHAM ft RICH, Oli Cltv.Pa. 



The Pants' Stretcher, 

(CAVEAT SECURED-) 
A new device for taking out knee forms and wrln- 
Vrl'8 irom pantaloons. Every gentleman with 
t ils article can have his pants always smoothly 
prees-ed and in proper shape. No trouble— Slru- 
o'e— Convenient— and gives great eatitfaccion. 
Price *2. Liberal d'scount to the trade. Great 
lD'tur.cincnts to agents. Circulars tree. P. del 
Vallk Halsev, 122 Church St., New York. 

T ANNATE OF SODA, 

BOILER SCALK PREVENTIVE— Jos. G Rogers & 
Co., Madison, Ind. Agent*, ex ; R H. Lt-e, iltusvllte.Pa.; 
"w ns.Lane& liver Machine Cn ., St. Louis, Mo.; Whit- 
man & Burrell, Litilc Falls, X. V.; Warden, McLellaud 
A' Co .Cincinnati, O. : II. H. HitHpod, Nashville, Tenu.; 
M'nzieh, Rankin & Co., Evanavllle. lnd.;H. J)udley 
<'u • man, Ne w Orlrai s, La. 



S 



The Most Powerful, and the Only Tight 
BUY A Shutting. Good Part Gate Turbine ever 
made. Prl es of small wheels to suit 
the times. Send address to 

A. M. SWAIN, 

North Chelmsford, Mass. 



WAD. 




Cooper's Engine & Mill Works, 



MANUFACTURERS OF 

first-Class Stationary Engines, 

First — With single slide valve cut-off by lap at X 

stroke. 
Second— With indexed cut-off valves arranged to close 

at any Dart of stroke. 
Third —Steam jack ted cylinder*, fitted with patent 
automatic cut-off valve gearann governor, 
guaranteed to run on 3 lbs. of coal per Indi- 
cated horee power, or to make 80 barrels 
from 1 ton coal. 
PORTABLE ENUlNEg, of 8, 10, 20, and 25 

Horse Power. 
IMPKoVKD HANGERS. COUPLINGS, FOUNTAIN 

1JOXKS AM) SHAFTING. 
FRENCH Hl'ftlt SPRING GRIST MILLS AND BOLT- 
ING APPARATUS. 
CIRCULAR SAW MILLS AND FIXTURES, BOILERS, 

MILL MACHINERY, CASTINGS, ETC. 
|y State what is wanted and Circulars free. 
Address In full, 

THE JOHN COOPER ENGINE M*FG CO., 

Mount Vernon, O. 



PATENTS 



The publishers of the Scientific American have 
acted as solicitors of patents In the United States and 
foreign countries for more than a quarter of a cen- 
tury. More than fifty thousand Inventors have 
availed themselves of their services. All patents se- 
cured through this agency receive a special notice In the 
Scientific American, which frequently attracts pur- 
chasers for the patent. 
Inventions examined, and advice as to paten tablllty free 
Patents obtained in the best manner, and with as lit- 
tle delay as possible. 

Caveats prepared from either model or drawings, and 
filed In the Patent Office at short notice. 

Special examinations as to the patentability of Inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
port, ?5. 

Trade Marks.— The necessary papers for securing 
protection' to manufacturers and merchants in this 
country and abroad are prepared at this office. 

Design Patents, for protecting artists and designers 
of any new ornament a work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited in all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 

Canada Patents.— Canada Is one of the best countries 
for patents. The cost depends upon the length of time 
for which a patent is desired. Full particulars by mail 
on application. 

We shall be happy to confer with inventors, examine 
their moaels and drawings, and advise with them as to 
obtaining patents without consultation fee. Every 
kind of information pertaining to patents, at home or 
abroad cheerfully given. 

Send for pamphlet, 110 pages, containing laws and full 
directions for obtaining patents. Address 

MUNN ot CO., 

Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 
Beanch Officii— Corner F and 7th Streetsj, 

Washington. D. C. 



.HighestPremium (Medal) Awarded by AMERICAN INS TITUTE. 

™ ■ ' ■ ■ ■ *-■-■ -™ "--— •-•«■-*=— - ^-^=-;._ -£r-£r-.y* -aWE^Sffr " — " ""■* ■ " """^ ** '■' ■ '■ ■ 




ASBKSTOS PAINTS, ROOK COATING, CEMENTS, BOILER FELTING. SHEATHING, and GENERAL MATE 
RIALS FO.i ROOFING, STIiL'C I'U RAL AN D O I'HEK PURPOSES. Theae materials arc prepared reany for 
iiRH. eon be rnsllv applied h- anv one, and are out un fr>r shipment to all parts of the world. LIBERAL 
INDUCEMENTS TO GENERAL MERCHANTS AND DEALERS 

fg~Seod for descriptive Pamphlets, Price Lists, etc., 

Patentee and Sole Manufacturer,^ W JOHNS, 87 Maiden Lane, N. Y. 



> 8TABLISHED 1S5S. 



MACHINIST'S TOOLS, 

EXTRA HEAVY ASH IMPROVED PATTERNS. 

LUCIUS \V. POND, MANUFACTURER, 

Worcester, 1U.'S«. 
WAREROOMS, ii8 LIBERTY ST., N. Y. 
%W Lathes, Planers, Boring Mills, Drills and Gear Cut- 
ters a Specially. 



AMERICAN SAW CO. 

TRENTON, N. J. 
GREAT REDUCTION „ PRICES 

MOVABLE-TOOTHED 

CIRCULAR SAWS. 

JULY 1st, 1874. 

\XW Send for new Piice List. _^J 



TO INVENTORS 

AND MANUFACTURERS 



Tjw M imagers, of the 43d Exhibition of tho American Institute, 
of the City or New York, beg to announce, that the Exhibition 
Building on 2d and 3d Avenues and 63d and 64th Streeta, will b« 
open for tha reception of heavy Machinery August 17th and Tor 
other articles, August 31et, 1874. The Exhibition will be formally 
opened September 9tli. 

For particulars, address "General Superintendent, American 
Institute., New York." 



PLAIN, ENCAUSTIC, 

AND 

MAJOLICA. 

• ANDERSON, MERCHANT. 
7 d 
fW~ Circular furnished free. 



TILES, 



CO., 214 Pearl St., >.. Y. 



Mill Furnishing Works 

are the largest In the TJnlted States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

v ,1. T. NOTE & SON Buffalo. N. Y. 



PORTLAND CEMENT, 

From the best London Manufacturers. for sale by 
JAMBS BRAND, 55 Cliff St., N. V. 
A Practical Treattseon Cement furnished for 25 cen's. 



THE AMERICAN TWIST 

DRILL CO., Woonsocket.R. I., are 
now the sole owners and manufac- 
. tuiers of the celebrated 
Diamond Solid Emery Wheels. 
Cf Illustrated Catalogue of Em- 
ery Wheels, Machinery, and Toole 

W . "sTJabboe t Agent, 17 New Church St., New York. 




IRON PLANERS, 

ENGINE LATHES, DRILLS. 4C. Send for Price List. 
HEW HAVKN MANUFACTUKING CO., 
New Haven. Conn. 



WIRE ROPE. 

Joan W. Mason & Co.. 43 Broadway, New York. 




OF2II KINDS. 

ADDRESS ; 

N.Y.Steam Engine Co, 

98 Chambers St. 

New Yoh» 



McHaffie Direct Steel Castings Co. 



STEEL CAS TINGS, 
Solid and Homogeneous, guaranteed to siand a Tensut, 
Strain ol 25 Tons per Square Inch. An Invaluable SuD- 
sl.tute for Expensive WROUGHT IRON FORCINGS 
or fnr Iron Castings, where great strength Is regulred. 
OFFICE— Con. Evelina akd Levant Streets, PHIL- 
ADELPHIA. <f3- Send for Circular, Price List, &c. 



KIDDER'S PASTILES— A Sure Relief for 
Asthma. 8TOWELL&CO. Charlestown. Mass. 
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A-r ARE SAME PRICE OF SOLID TOOTHED SAWS.-^A 
Wjc-wE WARRANT THEM SUPERIOR TO ALL OTHER SAW S .^»\W 
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NGINES AND BOILERS, New and Sec- 
ond Hand, Portable and Stationary. Fordescrtp- 
GOODWIN & WHITE, OH City, Pa. 



tion, address 



Printing Press Men 

Agentaor Salesmen. having had experience with Ro- 
tary Presses, please address If. A. HULL, Danbury, Ct. 




Water Wheels. 

More than four times as 
many of James Leflel's Im- 
proved Double Turbine Wa- 
ter Wheels in operation than 
any other kind. 24 sizes 
made, ranging from 5& to 
96 Inches diameter, under 
heads irom 1 to 240 feet. 
Successful for every pur- 
pose. Large new pamphlet, 
the finest ever published, 
containing 160 page? ana 
over 30 fine illustrations, 
sent free to parties inter- 
f ested In water power. 

JAMES LEFU'EL & CO., 
Springfield, Ohio, it 109 Lib- 
erty St., New l'ork city. 



DAMPKP. 
REGULATORS 
MURR1LL & 



BCI fit m AMLEVftK 

JGl |S> X GAGE CCCKS. 

KE1ZER. 44 HollldaySt. Bait. 
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GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 

See eDgravlngand description in the "ScieDtiflc Ame- 
rican " uf March 7. The greatest known cure for rheu- 
matism and sciatica. No physician should be without 
one. Send for circular. 

C. R.TOWNSEND.SOLE AGENT, 

Medical Institute, 168 Cumberland St., Brooklyn, V. Y. 



$200 



A MONTH TO AGENTS 

to sell the IMPROVED "HOME 
SHUTTLE" SEWING MACHINE, 
the only practical, low-priced "Lock Stitch" Sewing 
Machine ever invented. Address JoiINSOX, CLARK 
& Co., Boston, Mass. ; New York City ; Pittsburgh, 
Fa. ; Chicago, 111. ; Louisville, Ky. , or St. Louis, Mo. 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

Ilmyl*«t. Strongest, Cheapest* Best. 

In the test at Holyoke.ln 
1872, the Houston gave the 
Highest percentage ever 
shown In a reliable test and 
the highest average re- 
sult* ever obtained. Id 
practical use it Is everywhere 
demonstrating its superior- 
ity over all othen. Emer- 
Eon's full report furnished on 
Application. Send for Circn - 
lar. 

MKRKILL A HOUSTON 
IfiON WORKS, 

Bsl^'t W'PconHln. 




BESSEMER 

Steel Wire Ropes 

Imported to Order. 

One third Stronger thnn Iron. ,„„-. 

PHILIP S. JUSsTICF. 

14 S. 5th, Phllauelphia-42 CHIT, New York. 



GEORGE BARNES & CO. 




Manufacturers. Syracuse, N. Y. 




STANDARD BRICK MACHINE— Made by 
A. M. & W. H. WILES, Grass* Point, Rockland Co., 
N. Y. The Original of all Brick Machines good lor 
anything. Send lor Cut atid Price List. 



THE HEALD & SISCO 

Patent Centrifugal Pumps, 

VERTICAL & HORIZONTAL. 

First Premiums at New Orleans, Cincinnati, and New 

York. " Medal oj Special Award," American 

Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular end successful Pump known, for Paper 
Makers, Tanners, Contractors, Brick Makers, Distillers, 
etc. Pumps with engine on frame, complete, at low 
figures, for Wrecking/Dredging, Irngating, etc. Illutttr-v 
ted pamphlet, free, t-00 ref erencest op ar ties actually using 
the Pump. 2i pages ol the strongest possible testimony. 

Address HEALD, SISCO & CO., BaldwlnBville, N.Y. 



Riles, Shot Guns, Revolvers 

of every kind. Send ptamp for Illustrated Price List to 
Great Western GUN WO RR-*. Pittsburgh, Pa. 



PORTLAND CEMENT 

A Practical Treatise on Ccmentfnrnlshed pbbb. 

S. L. Merchant & Co. 76 South St.. New York. 



Working Models 

And KxperimentW Machinery, Metal, or Wood, mad. to 
order by J. F. WERNER. K Center it.. N.T. 
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Andresa Joins a. itOit»i.I«U'S bOJNb, manuiactur- 
ers, Trenton, N. J., or 117 Liberty St., New Yorfc. 
"Wheels and Rope for conveying power long distance*. 
Bend for Circular. 



t3T" T. V. Carpenter. Advertising Agent. AddreBi 
Box 773, New York city. 

C. HENRY HA.LL& CO., 20 Cortlandt St., N Y.CIty 

THE PULS0METER. 

The simplest., most durable and ettective 
Steam Pump now in use. will pump gritty 
or muddy water without wear or lnlury to 
Its parts. It cannot get out of order. 

Branch Depots: 

11 Peraberton Square, Boston, Masfl. 

1327 Market St.. Philadelphia, Pa. 

59 Wells Street, Chicago, 111. 

South Western Exposition, New Orleans. 

^11 * Bl» North Secnn'i St.. fit. Louis. Mo. 




HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. 1*. Franklin-, V. I'"t. J. M. Allen, Pres'u 

J. B. PtRKCE, StjC. 

Hartford. Conn. 



PRATT'S 

A S T K 



A L 
OIL 



Safest and heBt Oil ever made— burns In any lamp— for 
iale everywhere. C HAS. PKATT & CO. 

Established 1770. 10S Fulton street. N.Y. 




Stationary and Portable, to fiO IT. P.. Itrpt In Stock) 
also, Circular Saw Mills and Power Hammers. 

ERIE CITY IKON WOKKS, Erie, I'a. 




Machinery, 

Crane Bros. Mfg. Co., 
CHICAGO. 



JMPORTANT FOR ALL LARGE CORPO- 
RATIONS and MANCFACTLKINGCONCEKNS.— 
Ifuerk'a Watchman'. Time Detector* capaoie of 

controlling, with ,ao utmost accuracy, mc motion of a 
watchman or patrolman, as the same reaches different 
stations of his best. S'^nd for a Circular. 

J. S. BtJERK, P. o. H I 1,097, Boston, Man. 
N. B.— This detector U eovtirea oy two L\ 8. Patents. 
Parties using or selling these Instruments without an. 
thnrlt.from ro« will be dealt with voorrtlnff in i.w 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-off Engine ; Lowe's 
Patent Tubular and Flue Boilers j Plain Slide Valve Sta- 
Cloaary, Hoisting, and Portable Engines. Boilers of all 
Slnds. Steam Pumps, Mill Gearing, Shafting. &c. ; Silk. 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co. 'a Machin- 
ists' Tools; for Judson's Governors and Stop-Valvea: 
3turtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS, 10 BARCLAY ST., NEW YORK. 
WORKS. PATERSON. NEW JERSEY. 




Zero 

Refrigerator, 

Willi Water. Wine, 
m.(l Milk Cooler. 

Best Food ar.d Ice Keeper 

in the World. 
Send lor Book. 

A. M. LESLEY, 
224 W.23d St.. Nt-w York 




SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL PAPEB 
IN THE WORLD. 

TWENTY-NWTU TEAR. 
VOLUME XXXL^NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN be 
to announce that on the fourth day of July, 1874, 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of Its pre* 
decessors. 

The SCIENTIFIC AMERICAN is devoted to The Inter 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the Indus 
trial pursuits generally ; and It ts valuable and instruc- 
tive not only In the Workshop and Manufactory, but also 
In the Household, the Library, and the Heading Room . 

TERMS. 

One copy, one year 13.00 

One copy, six months 1.50 

One copy, four months 1.00 

One copy of Sclent in c American for one year.and 

one copy of engraving, "Men of Progress".. 10.00 
Onecopyof Scientific American for one year.and 

one copy of '* Science Record " for 1874 5.00 

Remit by postal order, draft or express. 

The postage on the Scientific American 18 five cents 

per quarter, payable at the office where received. Can« 

ada subscribers must remit, with subscription, 25 cents 

extra to pay postage. 
Address all letters and make all Post Office orders and 

drafts payable to 

MUNN & CO.. 

37 PABK ROW HEW YORK. 

THE " Scientific American " is printed wim 
CHAS. ENEU JOHNSON & CO.'S INK. Tenth and 
Lombard Sta., Philadelphia, and 59 Gold St., New You. 



) 1874 SCIENTIFIC AMERICAN, INC. 



